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P  R  E  F  A  C  E. 

An  endeavour  has  been  made  in  tliis  liandbook,  as  far  as  space 
and  scantiness  of  material  would  permit,  to  trace  the  history  of 
the  development  of  wooden  ships  from  the  earliest  times  dt)\\n 
to  our  own.  I'nfortunately,  the  task  has  been  exceed  in  <:{1\- 
diflicult  :  for  the  annals  of  shipbuilding;  ha\e  been  very  badly 
ke|)t  down  to  a  c^uite  recent  period,  and  the  statements  made 
by  old  writers  concerning  ships  are  not  onl\-  meagre  but  often 
(^xtremely  inaccurate.  Ahireover,  the  drawings  and  ])aintings 
of  vessels  which  have  survi\'ed  from  the  classic\'il  period  are 
lew  and  far  between,  and  were  mridc  l)\'  artists  who  thought 
more  of  pictorial  efhn-t  than  of  accurac\'  of  detail.  I'OrlunatiMx 
{\]c  carxingsol  the  anci(MU  l-.gxptian^  wer(>  an  (\\ce])tion  to  tli(> 
al)o\('  rule.  Thanks  to  their  ])ractic-e  of  rc^'ording  and  illustrat- 
ing tlieii'  histor\-  in  one  of  the  most  impei-ishable  of  mat(M'ials, 
w  (^  know  more-  ol  their  sliii)s  aiul  maritime  ('\])etliti<ins  than  w  (^ 
do  ol  those  ol  any  otluM"  p(Mi])h'  of  anti(]uil\  .  If  their  di'a ugh ts- 
mcii  were  a^  conscuMilious  m  delinealmg  iheii'  boats  as 
lh('\ were  m  then'  (haw  ings  ol  animals  and  bmlehngs,  we 
may  acce])t  the  ilhistrations  of  ]'",g\  pt ian  \(^ss(^ls  which  ha\e 
survi\'(xl  into  oiii' epoch  as  being  conccl  in  iheirmain  h'atures. 
\'\)v  researches  now  being  s\  stematica  1 1\  canit^l  out  in  the 
\aney  ol  the  Nile  aild,  y(\ar  b\  xcar,  to  our  know  hxlge,  and 
I-.     ( 1  1  Ij  ((.I .     Wt.  je;;;,      uhi.).     j  io. 
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already  we  know  enoupjli  to  enable  us  to  assert  that  ship- 
building is  one  of  the  oldest  of  human  industries,  and  that 
there  probably  existed  a  sea-borne  commerce  in  the  Mediter- 
ranean  loni;  before  the  buildint,'  of  the  Pyramids. 

Thoujj^h  tlie  Pho'nicians  were  the  [)rincipal  maritime  j)eople 
of  antiquity  in  tlie  Mediterranean,  we  know  next  to  nothing  of 
their  vessels.  The  same  may  be  said  of  the  Greeks  of  the 
Archaic  i)eriod.  'liiere  is,  however,  ground  for  hoi)e  that, 
with  the  progress  of  research,  more  may  be  disco\ered  con- 
cerning the  earliest  tyi)es  of  Greek  vessels  ;  for  example,  during 
the  past  year,  a  vase  of  about  the  eighth  century  B.C.  was 
found,  and  on  it  is  a  representation  of  a  bireme  of  the  Archaic 
period  of  quite  exceptional  interest.  As  the  greater  part  of 
this  handbook  was  already  in  type  when  the  vase  was  accjui red 
by  the  British  Museum,  it  has  only  been  possible  to  reproduce 
the  reiH'csentation  in  the  Appendix.  The  draw  ings  of  Greek 
merchant-ships  and  galleys  on  sixth  and  iifth-ccntury  vases 
are  merely  pictures,  which  tell  us  but  little  that  we  really  w  ant 
to  know.  If  it  had  not  been  for  the  disco\ery,  this  ccnturx, 
that  a  drain  at  the  Piraeus  was  j)artly  constructed  of  marble 
slabs,  on  which  were  engraved  the  inxentories  of  tlie  .\thenian 
dockyards,  we  should  know  but  little  of  the  Greek  triremes  ol 
as  late  a  pcM'iod  as  th(>  third  centurx'  B.C.  \\ C  do  not  possess 
a  single  illustration  of  a  Cireek  or  Roman  triren\e,  excepting 
only  a  small  one  from  Trajan's  Colunm,  which  must  not  be 
taken  too  seriouslx',  as  it  is  ob\  ioush'  pictorial,  and  was  made 
a  century  and  a  half  after  main  -banked  siii])s  had  gone  out 
()f  fashion. 

In  the  In'st  eight  cenluiies  ol  our  era  r(M'(irds  and  dluslra- 
tidiisot  ships  continue  to  be  extremely  meagre.      (  )wing  to  ;i 
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comparatively  recent  discovery  we  know  something  of 
Scandinavian  boats.  When  we  consider  the  way  in  which  tlie 
Norsemen  overran  the  seaboard  of  Europe,  it  seems  probable 
that  their  types  of  vessels  were  dominant,  at  any  rate  in 
Northern  and  Western  European  waters,  from  the  tenth  to 
the  twelfth  century.  From  the  time  of  the  Norman  Conquest 
down  to  the  reign  of  Henry  \'III.  we  have  to  rely,  for 
information  about  ships,  upon  occasional  notes  by  the 
old  chroniclers,  helped  out  by  a  few  illustrations  taken  from 
ancient  corporate  seals  and  from  manuscripts.  From  the 
time  of  Henr\'  VIII.,  onwards,  information  about  warships 
is  much  more  abundant;  but,  unfortunateh,  little  is  known 
of  the  merchant  vessels  of  the  Tudor,  Stuart,  and  earl}- 
Hanoverian  periods,  and  it  has  not  been  found  possible  to 
trace  the  ^)rigin  and  development  of  the  \arious  types  of 
merchant  sailing-ships  now  in  existence. 

The  names  of  the  authorities  consulted  ha\e  generally  been 
given  in  the  text,  or  in  footnotes.  The  author  is  indebted  to 
Dr.  W'arre's  article  on  ships,  in  the  last  edition  of  the 
"  l'vncycl()i);cdia  Ijritannica,"  and  to  Mr.  Cecil  Torr's  work, 
"Ancient  Shi[)s,"  for  much  information  concerning  Greek 
and  Roman  gallexs,  and  further  to  "The  Royal  Navy,"  a 
history  by  Mr.  W.  Laird  Clowes,  and  the  "  History  of  Marine 
Arciiitecture "  \)\  Charnock,  for  much  rehiting  to  British 
warshii)S  down  to  the  end  of  the  eighteenth  century. 

3,  Aiii.i  liii    li.KKAi  i:,  W'A'., 
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ANCIENT  AND  MODERN  SHIPS. 

Part   I. 

WOODEN  SAILING-SHIPS. 
CHAPTER   I. 

INTRODUCTION. 

A  MUSEUM  relating  to  Naval  Architecture  and  Shipbuilding 
is  of  the  utmost  interest  to  the  people  of  Great  Britain,  on 
account  of  the  importance  to  them  of  everything  that  bears 
on  the  carrying  of  their  commerce.  Every  Englishman  knows, 
in  a  general  way,  that  the  commerce  of  the  British  Empire  is 
more  extensive  than  that  of  any  other  state  in  the  world,  and 
that  the  British  sea-going  mercantile  marine  compares  favour- 
ably in  point  of  size  even  with  that  of  all  the  other  countries 
of  the  world  put  together  ;  but  few  are  probably  aware  of  the 
inmiense  importance  to  us  of  these  fleets  of  trading  ships,  and 
nf  the  great  part  which  they  play  in  the  maintenance  of  the 
[prosperity  of  these  isles.  The  shipping  industry  ranks,  after 
agriculture,  as  the  largest  of  our  national  commercial  pursuits. 
TluMe  is  more  capital  locked  up  in  it,  and  more  hands  are 
em[)lo\ed  in  the  navigation  and  constructi(~)n  of  ships,  their 
engines  and  fittings,  than  in  any  other  trade  of  the  country 
e\cej)ting  the  tillage  of  the  soil. 

The  followingTable  gives  the  relative  figures  of  the  merchant 

navies   of   the   principal    states  of  the  civilised  world   in   the 

vear   189S,  and  i)roves  at    a  glance  the  immense   interest    to 

our    fellow    coimtrymcn    of    all     that    alTects    the     techniral 

l'.     3401.  A 
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■advanceiiipnt     ol      tlip     xarioiis     indusliips    coiiiicclcil     with 
sliippin-,' :    - 

XlMUKR  AM)  r()NN.\(.M  Ol'  SaI  1,1  Nd-VI'ISSKI.S  (il-  nVVAt  1(«)  I'oNS  N I-:  I  , 
AND  XlMllKK  AM)  'l'uNNA(,K  Ol-  SlKAMIlKS  ol-  0\1;R  lOO  ToN^ 
(iROSS,       llKIONCilXCi       TO       KACII       Ol-        Till-;       CorXTKll-:S       NAMI-:i>,      AS       Ri:- 

coRi)i-:i)  IN  Lloyds"  I^ecistei!   Book. 

Total  No.  of  Total  toiiiian<-  of 

Flat;.  stfaiii  and  sailiiiti      stt,'aiiil»;ross)aii(l  of  sailing 

vessels.  vessels  (net I. 


rnited  Kinj^dom 
Colf)tiips 

Total 

United      States      of      Anieriia,  \ 
includiuf^  Great  Lakes  / 

Danish 
French 
(iernian 

Italian  

.lapanese 

Norwegian    .  .  .  .  .  .  .  .  --.S-"^  i, (194.^30 

Russian  .  .  .  .  .  .  i,2i(S  (143,327 

Spanish  .  .  .  .  .  .  .  .  701  (kjS.MS^ 

Swedisli  .  .  .  .  .  .  1.40S  ()()5,()()i 

.\11  other  countries  .  .  .  .  2/)j2  2,050.3^5 

Total         ..  ..  28,180  ^7''^73o-^ 


«,973 

12,920.924 

2,023 

J, of,  1, 384 

ru,q98 

13,9X8,308 

3,010 

■^•V'>.]^7 

7,,(, 

,5' 1.9.5'^ 

[,182 

I.242,(K)I 

i/>7'' 

-4.5J-.5.'.-4 

1,1  50 

■^7.5--^.T' 

841 

SM-}^i 

'rhe])art  plaved  by  teclmical  improvements  in  the  mainten- 
ance of  our  i)resent  i)osition  cannot  he  over-estimated  ;  loi-  that 
position,  such  as  it  is,  is  not  due  to  any  iiduMent  ])ermanent 
advanta,<(es  ])ossessed  by  this  counti'v.  1  ime  was  when 
our  mercantih^  marine  was  severel}  tlireatentxl  by  comp(Tition 
from  foreign  states.  Totiuotethe  most  recent  (\\am|)h',  about 
the  middle  of  last  C(Mitury  the  bnited  States  of  .\mcrica  hmuiit 
a  well -contested  stru£ii;le  with  us  lor  th(>  carrying-  trade  of  the 
world.  Shoitlv  aft(>r  the  abolition  of  the  naxi^ation  laws,  the 
comi)etition  was  \ery  severe,  and  bnited  States  ships  had 
obtained  almf)st  extdusixc  possession  ol  the  Llima  liade,  and  of 
the  trade  between  Iv-irojie  ;i!id  Xoiih  America,  and  m  the  x'ear 


INTRODUCTION.  3 

1850  the  total  tonnage  of  the  shipping  of  the  States  was 
3,535,434,  against  4,232,960  tons  owned  by  Great  Britain. 
The  extraordinary  progress  in  American  mercantile  ship- 
building was  due,  in  part,  to  special  circumstances  connected 
with  their  navigation  laws,  and  in  part  to  the  abundance  and 
cheapness  of  excellent  timber;  but,  even  with  these  advan- 
tages, the  Americans  would  never  have  been  able  to  run 
such  a  close  race  with  us  for  the  carrying  trade  of  the 
world,  had  it  not  been  for  the  great  technical  skill  and  intelli- 
gence of  their  shipbuilders,  who  produced  vessels  which  were 
the  envy  and  admiration  of  our  own  constructors.  As  a 
proof  of  this  statement,  it  may  be  mentioned  that,  the  labour- 
saving  mechanical  contrivances  adopted  by  the  Americans 
were  such  that,  on  board  their  famous  liners  and  clippers, 
twenty  men  could  do  the  work  which  in  a  British  sliip  of  equal 
size  required  thirty,  and,  in  addition  to  this  advantage,  the 
American  vessels  could  sail  faster  and  carry  more  cargo  in 
proportion  to  their  registered  tonnage  than  our  own  \cssels. 
It  was  not  till  new  life  was  infused  into  British  naval  architec- 
ture that  we  were  enabled  to  conquer  the  American  com- 
petition ;  and  then  it  was  only  by  producing  still  belter 
exanijiles  of  the  vcvy  class  of  shij)  whicli  the  Americans  had 
been  the  means  of  introducing,  that  we  were  evcnluallx' enabled 
to  wrest  from  th(Mit  tlie  China  trade.  Another  triumj)li  in  the 
tloniain  ol  technical  sinplniilcling,  \\/..,  the  introchuHion  and 
succc^ssful  (le\-(^loi)ment  of  the  iron-screw  merchant  sl(\amei\ 
e\-eiituall\-  secu'red  for  the  peo])le  of  this  coimtiA'  that  dominion 
ol    the  seas   which    remains   with    them   to   this  daw 

.\mong  the  great  means  of  ach-ancing  technical  inipro\'e- 
ments,  none  takes  higher  raiik  than  a  good  educational 
musemn  ;  foi-  il  enables  tlu-  student  to  learn,  as  Ik^  oIIicmw  isc 
cannot  l(\arn,  the  general  course  which  imj)ro\em(Mils  \\:\\'v 
taken   since   the  earliest   linu^s,  and   hence  to  appriua'atc   the 
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direction  which  progress  will  inevitably  take  in  the  future. 
Here  he  will  learn,  for  instance,  how  difficulties  have  been 
overcome  in  the  past,  and  will  be  the  better  prepared  to  play 
his  part  in  overcoming  those  with  wliich  he,  in  his  turn,  will  be 
confronted.  In  such  a  museum  he  can  study  the  advantages 
conferred  upon  the  owner,  by  the  successive  changes  which 
have  been  effected  in  the  materials,  construction,  and  the 
means  of  propulsion  of  ships.  He  can  trace,  for  instance,  the 
effects  of  the  change  from  wood  to  iron,  and  from  iron  to 
steel,  in  the  carrying  capacity  of  ships,  and  he  can  note  the 
effects  of  successive  improvements  in  the  propelling  macliiner\-, 
in  saving  weight  and  space  occupied  by  engines,  boilers,  and 
bunkers;  and  in  conferring  upon  a  ship  of  a  given  size  the 
power  of  making  longer  vcjyages.  Here,  t(K),  he  can  learn 
how  it  was  that  the  American  clipper  supplanted  the  old 
English  sailing  merchantman,  and  how  the  screw  iron  ship, 
fitted  with  highly  economical  engines,  has  practically  driven 
the  clipper  from  the  seas.  In  fact,  with  the  aid  of  a  good 
museum  tlie  student  is  enabled  to  take  a  bird's-eve  view  of  the 
whole  chain  of  progress,  in  which  the  existing  state  of  things 
constitutes  but  a  link. 

Signs  are  not  wanting  that  the  competition  with  which 
British  shipowners  had  to  contend  in  the  past  will  again  become 
active  in  the  near  future.  The  advantages  conferred  upon  us 
by  abundant  supplies  of  iron  and  by  cheap  labour  will  not  last 
for  ever.  There  are  many  who  expect,  not  without  reason, 
thrit  the  abolition  or  even  the  diminution  of  F'rotection  in  the 
I'nited  States  will,  when  it  comes  to  pass,  have  the  same 
stimulating  effect  ui)on  the  .\merican  shi])-l)uilding  industrv 
which  the  abolition  of  tlie  old  navigation  laws  iiad  ui)<)n  our 
own  ;  and  wiicn  that  clay  comes  Englishmen  will  find  it  an 
advantage  to  be  abl(>  to  enter  tlie  contest  e(iuii~)ped  \\  ith  the 
best  attainable^  technical   education  and  e\[)oricnce. 


CHAPTER   II. 

ANCIENT    SHIPS    IN    THE    MEDITliRRANEAN    AND    RED    SEAS. 

It  is  not  difficult  to  imagine  how  mankind  first  conceived 
the  idea  of  making  use  of  floating  structures  to  enable  him  to 
traverse  stretches  of  water.  The  trunk  of  a  tree  floating  down 
a  river  may  have  given  him  his  first  notions.  He  would  not  be 
long  in  discovering  that  the  trees  could  support  more  than  its 
own  weight  without  sinking.  From  the  single  trunk  to  a  raft, 
formed  of  several  stems  lashed  together,  the  step  would  not  be  a 
long  one.  Similarly,  when  once  it  wasnoticed  that  a  trunk,  or  log, 
could  carry  more  than  its  own  weight  and  float,  the  idea  would 
naturally  soon  occur  to  any  one  to  diminish  the  inherent  weight 
of  the  log  by  hollowing  it  out  and  thus  increase  its  carrving 
capacity  ;  the  subsequent  improvements  of  shaping  the  under- 
water portion  so  as  to  make  the  elementary  boat  handy,  and  to 
diminish  its  resistance  in  the  water,  and  of  fitting  up  tlie 
interior  so  as  to  give  facilities  for  navigating  the  vessel  and  for 
accommodating  in  it  human  beings  and  goods,  would  all  come 
by  degrees  with  exi)crience.  f^ven  to  tiie  j)resent  dav  beautiful 
specimens  exist  of  such  boats,  or  canoes,  admirably  formed 
out  of  hollowed  tree  trunks.  They  are  made  bv  many 
uncivilized  peojjles,  such  as  the  islanders  of  the  Pacific  and 
some  of  the  tribes  of  Central  Africa.  Probabh'  the  earliest 
t\i)e  of  built-up  boat  was  made  by  stretching  skins  on  a  frani(\ 

To  this  class  bel()ng(\l  tlu^  coracle  of  the  Ancient  Pritons,  which 
is  (^ven  now  in  connnon  use  on  tlie  Atlantic  scribe )ar(l  of  Irtdand 

ihe  transition  from  a  raft  to  a  llat-bottomed  boat  was  a  xciv 
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obvious    iinpiovement,  and    such   vessels  were  probably    tlie 
immediate  forerunners  of  ships. 

It  is  usual  to  refer  to  Noah's  ark  as  the  oldest  ship  of  which 
there  is  any  authentic  record.  Since,  however,  Ei^ypt  has  been 
systematically  explored,  pictures  of  vessels  have  be^n  dis- 
covered immensely  older  than  the  ark — that  is  to  say,  if  the 
date  usuallv  assiij^ned  to  tiie  latter  (2840  b.c.)  can  be  accepted 
as  aj)proximately  correct ;  and,  as  we  shall  see  hereafter  (p.  25), 
there  are  vessels  now  in  existence  in  Egypt  ivhich  tvere  built 
about  this  very  period.  The  ark  was  a  vessel  of  such  enormous 
size  that  the  mere  fact  that  it  was  constructed  arf,aies  a  very 
advanced  knowledge  and  experience  on  the  part  of  the  con- 
temporaries of  Noah.  Its  dimensions  were,  according  to  the 
biblical  version,  reckoning  the  cubit  at  eighteen  inches  : -- 
length,  430  feet  ;  breadth,  75  feet  ;  and  deptli  43  feet.  If 
verv  full  in  form  its  "registered  tonnage"  would  have  been 
nearlv  13,000.  According  to  the  earlier  Rabvlonian  version, 
the  depth  was  equal  to  the  breadth,  but,  unfortunately,  the 
hgures  of  the  measurements  are  not   legible. 

It  has  been  sometimes  suggested  that  the  ark  was  a  huge  raft 
with  a  superstructure,  or  house,  built  on  it,  of  the  dimension> 
given  above.  There  does  not,  howex'er,  appear  to  be  tlie 
slightest  reason  for  concurring  with  this  suggestion.  On  the 
contrary,  the  biblical  account  of  the  structure  of  the  ark  is  so 
detailed,  that  we  have  no  right  to  suppose  that  the  descrij^tion 
of  the  most  imjM)rtant  i)art  of  it,  the  supposed  raft,  to  \\liich 
its  i)ower  (>f  floating  would  liave  been  due,  would  ha\e  been 
omitted.  Moreo\er,  the  whole  account  reads  like  the  de- 
scrij)tioii   of  a   shij)-shaped   structure. 

SHn'i'.iiLDiXG  i\  Egypt. 

'i'ho  earliest  information  on  the  building  of  ships  is  found, 
as  might  be  cxix'ctcHl,  on  the  l\g\-i)tian  tombs  antl  niomnniMits. 
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It  is  probable  that  the  valley  of  the  Nile  was  also  the  first  land 
bordering  on  the  Mediterranean  in  which  ships,  as  distin- 
guished from  more  elementary  craft,  were  constructed. 
Kverything  is  in  favour  of  such  a  supposition.  In  the  first 
place,  the  country  was  admirably  situated,  geograpliically,  for 
tiie  encouragement  of  the  art  of  navigation,  having  seaboards 
on  two  important  inland  seas  which  commanded  tlie  commerce 
of  Europe  and  Asia.  In  the  next  place,  the  habitable  portion 
of  Egypt  consisted  of  a  long  narrow  strip  of  densely  peopled, 
fertile  territory,  bordering  a  great  navigable  river,  which 
formed  a  magnificent  highway  throughout  the  whole  extent 
of  the  country.  It  is  impossible  to  conceive  of  physical 
circumstances  more  conducive  to  the  discovery  and  develop- 
ment of  the  arts  of  building  and  navigating  fioating  structures. 
The  experience  gained  on  the  safe  waters  of  the  Nile  would 
be  tlie  best  preparation  for  taking  the  bolder  step  of  venturing 
on  the  ()[)en  seas.  The  character  of  the  two  inland  seas 
which  form  the  northern  and  eastern  frontiers  of  Egypt  was 
such  as  to  favour,  to  the  greatest  extent,  the  spirit  of  adven- 
ture. .\s  a  rule,  their  waters  are  relatively  calm,  and  the  dis- 
tances to  be  tra\ersed  to  reach  other  lands  are  inconsiderable. 
We  know  that  the  anc-ient  Egy[)tians,  at  a  jjcriod  which  the 
most  modern  authorities  place  at  about  7,000  years  ago,  had 
;i]rea(l\- attained  to  a  verv  rt-markable  degree  of  ci\"ilisation  and 
to  a  kn()wle(lg(^  of  the  arts  of  construction  on  land  which  has 
n(>ver  since  been  excelled.  What  is  more  natural  than  to 
supi)ose  that  the  genius  and  science  which  enaliled  them  to 
build  the  Pxrainidsand  tluMr\ast  tem[)les  and  palaces,  to  con- 
struct huge  works  for  the  regulation  of  the  Nile,  and  to  (}uarrv, 
\\'ork  into  shape,  and  inox'e  nito  place  blocks  ol  granite  weigh- 
ing HI  soiiK- c.'ises  sexcral  hundreds  ol  tons,  should  also  l(\ad 
them  to  e\C(^l  in  the  ait  ol  building  ships?  Xot  only  the 
plu'^ica!  circiiiiistances,  but  the  habits  and  the  lelis^ion  of  the 
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people  created  a  demand,  even  a  necessity,  for  the  existence  of 
navigable  floating  structures.  At  the  head  of  the  delta  of  the 
Nile  was  the  ancient  capital,  the  famous  city  of  Memphis,  near 
to  which  were  built  the  Pyramids,  as  tombs  in  which  might  be 
preserved  inviolate  until  the  day  of  resurrection,  the  em- 
balmed bodies  of  their  kings.  The  roofs  of  the  burial  chambers 
in  the  heart  of  the  Pyramids  were  prevented  from  falling  in, 
under  the  great  weight  of  the  superincumbent  mass,  by  huge 
blocks,  or  beams,  of  the  hardest  granite,  meeting  at  an  angle 
above  the  chambers.  The  long  galleries  by  which  the  chambers 
were  approached  were  closed  after  the  burial  by  enormous  gates, 
consisting  of  blocks  of  granite,  which  were  let  down  from 
above,  sliding  in  grooves  like  the  portcullis  of  a  feudal  castle. 
In  this  way  it  was  hoped  to  preserve  the  corpse  contained  in 
the  chamber  absolutely  inviolate.  The  huge  blocks  of  granite, 
which  weighed  from  50  to  60  tons  each,  were  supposed  to  be 
too  heavy  ever  to  be  moved  again  after  they  had  been  once 
lowered  into  position,  and  they  were  so  hard  that  it  was 
believed  they  could  never  be  pierced.  Xow,  even  if  we  had 
no  other  evidence  to  guide  us,  the  existence  of  these  blocks 
of  granite  in  the  Pyramids  would  afford  the  strongest 
presumption  that  the  Egyptians  of  that  remote  time  were 
perfectly  familiar  with  the  arts  of  inland  navigation,  for  the 
stone  was  quarried  at  Assouan,  close  to  the  first  cataract,  583 
miles  above  Cairo,  and  could  only  have  been  conveyed  from 
the  quarry  to  the  building  site  by  water. 

In  the  neighbcjurhood  of  Memphis  are  Imndreds  of  other 
blocks  of  granite  from  Assouan,  manv  of  them  of  enormous  si/e. 
Tiie  Pyramid  of  Men-kauT^a,  or  Mycerinus,  built  about 
3633  B.C.,  was  (nice  entireh-  encased  with  blocks  from  Assouan. 
The  Temple  of  the  Sphinx,  built  at  a  still  earlier  date,  was 
formed,  U)  a  large  extent,  of  huge  pieces  of  tlie  same  material, 
each  measuring  15  ft.  :■    3  ft.    ■    y  2  ft.,  and  weighing  about  iS 
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tons.  The  mausoleum  of  the  sacred  bulls  at  Sakara  contains 
numbers  of  Assouan  granite  sarcophagi,  some  of  which 
measure  13  ft.  x  8  ft.  x  1 1  ft.  These  are  but  a  few  instances,  out 
of  the  many  existing,  from  which  we  may  infer  that,  even  so 
far  back  as  the  fourth  dynasty,  the  Egyptians  made  use  of  the 
arts  of  inland  navigation.  We  are,  however,  fortunately  not 
obliged  to  rely  on  inference,  for  we  have  direct  evidence  from 
the  sculptures  and  records  on  the  ancient  tombs.  Thanks  to 
these,  we  now  know  what  the  ancient  Nile  boats  were  like,  and 
how  they  were  propelled,  and  what  means  were  adopted  for 
transporting  the  huge  masses  of  building  material  which  were 
used  in  the  construction  of  the  temples  and  monuments. 

The  art  of  reading  the  hieroglyphic  inscriptions  was  first 
discovered  about  the  year  1820,  and  the  exploration  of  the 
tombs  and  monuments  has  only  been  prosecuted  systemati- 
cally during  the  last  hve-and-twenty  years.  Most  of  the 
knowledge  of  ancient  Egyptian  ships  has,  therefore,  been 
acquired  in  c^uite  recent  times,  and  much  of  it  only  during 
the  last  few  years.  Tliis  is  the  reason  whv,  in  the  old  works 
on  shipbuilding,  no  information  is  given  on  this  most  interest- 
ing subject.  Knowledge  is,  however,  now  being  increased 
everyday,  and,  thanks  to  the  practice  of  the  ancient  Egyptians 
of  recording  their  achievements  in  sculpture  in  a  material 
which  is  imperishable  in  a  dry  cbniate,  we  jjossess  at  the 
present  day,  probably,  a  more  accurate  knowledge  of  their 
ships  than  w(>  do  of  tliosc  (;f  any  other  ancient  or  medi;rval 
people. 

15y  far  the  oldest  boats  of  wliicli  anything  is  now  known  were 
built  in  Egypt  by  the  [Jeople  who  inhabited  that  countrN-  before 
the  acKent  of  the  I'yraniitl-buiUlers.  It  is  onl\-  within  the  last 
few  years  that  these  tombs  have  l)een  explored  and  criticallv 
exaniiiied.  They  art^  now  suj)i)Osed  to  be  of  Libvan  origin  and 
to  date   from   between  5000  and  r)0()o  i^.c.     In   nian\-  of  the-^e 
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tombs  vases  of  jiotteiv  have  been  discovered,  t)n  which  are 
painted  rude  representations  of  ships.  Some  of  the  latter  were 
of  remarkable  size  and  character.  Fig.  2  is  taken  from  one  of 
these  vases.  It  is  a  river  scene,  siiowin*,^  two  boats  in  procession. 
The  pyramid-shaped  mounds  in  the  background  represent  a 
row  of  hills.  These  boats  are  evidenth'  of  verv  large  size. 
One  of  them  has  58  oars,  or  more  probably  paddles,  on  each 
side,  and  two  large  cabins  amidshi])s,  connected  by  a  living 
bridge,  and  with  spaces  fenced  off  from  the  body  of  the  vessel. 
The  steering  was,  apparently,  effected  by  means  of  three  large 
paddles  on  each  side,  and  from  the  prow  of  one  of  the  boats 
hangs  a  weight,  which  was  probablv  intended  for  an  anchor. 
It  will  be  noticed  that  the  two  ends  of  these  vessels,  like  tlie 
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Fio.  ^.— The  oldest  known  ships.     Between  50<J0  and  6OO0  ua  . 

Xile  boats  of  the  Egyptians  proper,  were  not  water-borne.  .\ 
great  man\"  representations  of  these  boats  have  now  been 
discovered.  They  all  have  the  same  leading  characteristics, 
though  they  differ  very  much  in  size.  Amongst  other  peculiari- 
ties the\-  invariably  have  an  object  at  the  prow  resembling 
two  branches  of  {)alm  issuing  from  a  stalk,  and  also  a  inast 
carrving  .an  ensign  at   the  after-cabin. 

Some  explorers  are  of  opinion  that  these  illustrations  do  not 
represent  l)()ats,  but  fortifications,  or  stockades  of  some  sort. 
If  we  relied  onlv  on  the  rude  rei)resentations  painted  on  the 
\-ases,  the   (jue-stioii    might   be  a   moot   one.      It   has.  Ik  i\\  ever. 
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been  definitely  set  at  rest  by  Professor  Flinders  Petrie,  who, 
in  the  year  1899,  brought  back  from  Egypt  very  large  drawings 
of  the  same  character,  taken,  not  from  vases,  but  from  the 
tombs  themselves.  The  drawings  clearly  show  that  the 
objects  are  boats,  and  that  they  were  apparently  very  shallow 
and  flat-bottomed.  It  is  considered  probable  that  they  were 
employed  in  over-sea  trade  as  well  as  for  Xile  traflic  ;  for,  in 
the  same  toml)s  were  found  specimens  of  pottery  of  foreign 
mrmufacture,  some  of  which  have  been  traced  to  Bosnia. 

The  most  ancient  mention  of  a  ship  in  the  world's  history 
is  to  be  found  in  the  name  of  the  eighth  king  of  Egypt  after 
Mena,  the  founder  of  tlie  royal  race.  This  king,  who  was  at  the 
head  of  the  second  dynasty,  was  called  Betou  (Boethos  in 
Greek),  which  word  signifies  the  "prow  of  a  shi])."  Nineteen 
kings    intervened    between    him    and    Khufu    (Cheops),    the 


l"i(,.  ,i.      l".u\pli.iii  boat  (if  the  time  of  the  tliird  ilynast\  . 

builder  of  th(>  (ireat  Pyramid  at  (ihizeh.  The  date  of  this 
pyramid  is  gi\en  by  \-arious  authorities  as  from  alM)ut  4235 
t"  3300  B.C.  -As  tlio  knowhxlge  of  Eg\ptoh)g\'  increases  the 
date  is  set  lurlher  and  further  hack,  and  the  late  Mariettc 
Pasha,  \\  ho  was  ou(^  of  the  greatest  authorities  on  the  subject, 
fixed  it  at  4-!35  h.c.  About  \\\q  centuries  inter\-ened  l)etween 
the  reign  of  I'x'tou  and  the  date  of  the  Cireat  P\ramid.  Hence 
wc  can  infer  lliat  ships  were  known  to  the  l''.gyi>tian>  of  the 
(hnaslies  si\l\'-se\'en  centuries  ago. 

i'"ortunat('l\\  liowcx'ei",  we  are  not  obliged  to  rclv  on  inf(>r- 
ences  cJrawii    from   the  name  of  an    indi\M\kial  :    W(>   actnallx^ 
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possess  pictures  of   vessels    which,   there   is  every   reason   to 
believe,  were  built  before  the  date  of  the  Great  Pyramid. 

The  boat  represented  by  F'\^.  3  is  of  great  interest,  as  it  is  by 
far  the  oldest  specimen  of  a  true  Egyptian  boat  that  has  yet 
been  discovered.  It  was  copied  by  the  late  Mr.  Villiers  Stuart 
from  tlie  tomb  of  Ka  Khont  Khut,  situated  in  the  side  of  a 
mountain  near  Kau-el-Kebir,  on  the  right  bank  of  the  Nile, 
about  279  miles  above  Cairo. f  The  tomb  belongs  to  a  very 
remote  period.  From  a  study  of  the  hieroglyphs,  the  names 
of  the  persons,  the  forms  of  the  pottery  found,  and  the  shape, 
arrangement,  and  decoration  of  tiie  tomb,  Mr.  Villiers  Stuart 
came  to  the  conclusion  that  it  dates  from  the  third  dynasty, 
and  that,  consequently,  it  is  older  than  the  Great  Pyramid  at 
Ghi/.eh.  If  these  conclusions  are  correct,  and  if  Mariette's 
date  for  the  Great  Pyramid  be  accepted.  Fig.  3  represents  a 
Nile  boat  as  used  about  6,300  years  ago — that  is  to  say,  about 
fifteen  centuries  before  the  date  commonly  accepted  for  the 
ark.  Mr.  Villiers  Stuart  supposes  that  it  was  a  dug-out 
canoe,  but  from  the  dimensions  of  the  boat  this  theory  is 
hardly  tenable.  It  will  be  noted  that  there  are  seven  paddlers 
on  each  side,  in  addition  to  a  man  using  a  sounding,  or  else  a 
punt,  pole  at  the  prow,  and  three  men  steering  with  paddles  in 
tlie  stern,  while  amidships  there  is  a  considerable  free  space, 
occupied  only  by  the  owner,  who  is  armed  with  a  whip,  or  cour- 
basli.  The  paddlers  occup\-  almost  exactly  one-half  of  the 
total  length,  and  from  the  space  required  for  each  of  them  the 
boat  must  have  been  quite  56  feet  long.  It  could  hardly  have 
been  less  than  seven  feet  wide,  as  it  contained  a  central  cabin, 
with  sufficient  space  on  either  side  of  the  latter  for  paddlers  to 
sit.  If  it  were  a  "dug-out,"  the  tree  from  which  it  was 
inach^^  must   have   been   brought  down  the  river  from  tropical 

j  'I'liis    illu-^tration    is    taken     from     Mr.    X'illicrs    Stuart's    work,    "Xile 
(ileaiiiuf^'s." 
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Africa.  There  is  no  reason,  however,  to  suppose  anything  of 
the  sort ;  for,  if  the  epoch  produced  workmen  skilful  enough 
to  excavate  and  decorate  the  tomb,  and  to  carve  the  statues 
and  make  the  pottery  which  it  contained,  it  must  also  have 
produced  men  quite  capable  of  building  up  a  boat  from  planks. 
The  use  of  sails  was  also  understood  at  this  remote  epoch,  for 
it  will  be  noticed  that  on  the  roof  of  the  cabin  is  lying  a  mast 
which  has  been  unshipped.  The  mast  is  triangular  in  shape, 
consisting  of  two  spars,  joined  together  at  the  top  at  an  acute 
angle,  and  braced  together  lower  down.  This  form  was 
probably  adopted  in  order  to  dispense  with  stays,  and  thus 


Fir,.  4. — Efiyi)tian  boat  of  the  time  of  llie  fourth  d\nast>  . 

facilitate^  sliii)ping  and  unshij)i)ing.  It  is  also  worthy  of  note 
that  this  boat  ap[)cars  to  have  been  decked  over,  as  the  feet 
of  all  those  on  board  are  visible  above  the  gunwale.  A  repre- 
sentation of  a  very  similar  boat  ^\■as  found  in  the  tomb  of 
Moral),  a   son  of  Khufu,  of  tlie  fourth  dynasty. 

The  tombs  of  l^gypt  abound  \n  pictures  of  boats  and  larger 
\  essels,  and  manv  wooden  models  of  tliem  have  also  been  found 
in  the  sarcophagi.      There  is  in  the  Ik^rlin  Museum  a  model  of 
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a  boat  similar  in  general  arrangement  to  the  one  just  described. 
It  is  decked  over  and  provided  with  a  cabin  amidships,  which 
does  not  occupy  the  full  width  of  the  vessel.  Fig.  4  is  a  vessel 
of  later  date  and  larger  si/.e  than  that  fcjund  in  the  tomb  of 
Ka  Khont  Khut,  but  its  general  characteristics  are  similar. 
From  the  numb.er  of  paddlers  it  must  have  been  at  least  locj 
feet  in  length,  hi  this  case  we  see  the  mast  is  erected  and  a 
square  sail  set.  ihe  bow  and  stern  also  come  much  higher  out 
of  the  water.  The  roof  of  the  cabin  is  prolonged  aft,  so  as  to 
form  a  shelter  for  the  steersman  and  a  scat  for  the  man  holding 
the  roj)es.  vSimilarly  it  is  prolonged  forward,  so  as  to  proxide 
a  shelter  for  the  captain,  or  owner.  The  method  of  steering 
with  oars  continued  in  use  for  centuries  ;  but  in  later  and 
larger  vessels  the  steering- oars,  which  were  of  great  size,  were 
worked  l^y  a  mechanical  arrangement.  The  illustration  was 
taken  originally  from  a  fourth-dynasty  tomb  at  K6m-el- 
Ahmars. 

There  are  also  extant  i)ictures  of  bLgyptian  cattle-boats, 
formed  of  two  ordinary  barges  lashed  together,  with  a  tem- 
porarv  house,  or  cattle-shed,  constructed  across  them.  The 
liistorv  of  I*^g\"pt,  as  inscribed  in  hierogly{)hs  on  tlie  ancient 
monuments,  relates  many  instances  of  huge  sarc-oi)hagi, 
statues,  and  obelisks  ha\-ing  I.mmmi  brought  down  tlie  Xile  on 
sliips.  The  tombs  and  monuments  of  the  sixth  d\"nast\'  are 
particularh'  rich  in  such  records.  In  the  toml)  of  I'na,  \\  ho 
was  a  liigli  olticer  under  tlu^  three  kings,  .Ati.  Pcpi  I.,  and 
Mer-en-Ra,  are  inscriptions  which  sliocl  a  llood  of  liglit  on 
Fg\'ptian  shipbuilding  of  this  period,  and  on  the  uses  to  which 
shijjs  were  ])ut.  In  one  of  tluMu  we  learn  liow  I'na  was  sent  b\- 
Pepi  to  (luarry  a  sarcojjliagus  in  a  single  \)iccc  of  limestont\ 
in  the  mountain  of  Jurra.  ojjposite  to  .Memphis,  and  to  trans- 
port it,  together  with  other  stones,  in  one  of  the  king's  ships. 
In  anothtM'    it    i--   rrlated  liow  he  headed  a  military  cxpcilitiou 
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against  the  land  of  Zerehbah,  "  to  the  north  of  the  land  of  the 
Ilirushti,"  and  how  the  army  was  embarked  in  ships. 

In  the  reign  of  Pepi's  successor,  Mer-en-Ra,  Una  appears  to 
have  been  charged  with  the  quarrying  and  transport  of  the 
stones  destined  for  the  king's  pyramid,  liis  sarcophagus,  statue, 
and  other  purposes.  The  following  passage  from  the  inscrip- 
tions on  his  tomb  gives  even  the  number  of  the  ships  and  rafts 
which  he  employed  on  this  work  :t — 

"  His  Holiness,  the  King  Mer-en-Ra,  sent  me  to  the  country  of 
Ahhat  to  bring  back  a  sarcophagus  with  its  co\er,  also  a  small  pyra- 
mid, and  a  statue  of  the  King  Mer-en-Ra,  whose  pyramid  is  called 
Kha-nofer  ('the  beautiful  rising').  .\nd  his  Holiness  sent  me  to  the 
city  of  Elephantine  to  bring  back  a  holy  shrine,  with  its  base  of  hard 
granite,  and  the  doorposts  and  cornices  of  the  same  granite,  and  also 
to  bring  back  the  granite  posts  and  thresholds  for  the  temple  Ojiposite 
to  the  pyramid  Kha-nofer,  of  King  Mer-en-Ra.  The  number  of  ships 
destined  for  the  complete  transport  of  all  these  stones  consisted  of  six 
broad  vessels,  three  tow-boats,  three  rafts,  and  one  shiji  manned  with 
warriors." 

l'\n'ther  on,  tlie  inscriptions  relate  how  stone  for  the  Pyramid 
was  hewn  in  the  granite  quarries  at  Ass(juan,  and  how  rafts 
were  constructed,  60  cubits  in  length  and  30  cubits  in  breadth, 
to  transport  the  material.  The  Royal  Egyj)tian  cubit  was 
jo'dy  inches  in  length,  and  tlie  common  cubit  18-24  inclies. 
The  river  had  fallen  to  such  an  extent  that  it  was  not  possil)le 
t')  mnko  use  of  these  rafts,  and  others  of  a  smaller  si/e  had  to 
\)r  constructed.  l"or  this  j)urposo  I'na  was  despatched  up  the 
liver  to  tlie  coimtry  of  \\'awa-t,  which  Brugsch  considered  to 
be   the  modern  Ivorosko.      The  inscription   states — 

"His  Holiness  sent  me  to  cut  down  four  forests  in  the  South,  in 
order  to  i)uil(l  three  large  \-essels  and  fi>ur  tow  iiig-\essels  out  o|  tlie 
arncia  Wood  in  the  countrv  of  \\'aw,'i-t.  And  behold  the  oflicials  of 
Araret,  Aam,  and    Mata  caused    tlie  wood   to  be  cut  doAU  lor  this   ]iurpose. 


\    History    f)f    Egypt    under    ill-    I'haraolis,'    ])y    Dr.    Heiirv    I>ru 
I  ranslated   and   cditrd    trom    IIm'  (icrman   b\-    I'liilii)  Smith,   \'>..\. 
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I  executed  all  this  in  the  space  of  a  year.  As  soon  as  the  waters  rose 
I  loaded  the  rafts  with  immense  pieces  of  granite  for  the  Pyramid 
Kha-nofer,  of  the  King  Mer-en-Ra." 

Mr.  Villiers  Stuart  found  several  pictures  of  large  ships  of  this 
remote  period  at  Kasr-el-Syad  on  the  Nile,  about  70  miles 
below  Thebes,  in  the  tomb  of  Ta-H(jtep,  who  lived  in  the 
reigns  of  Pepi  I.  and  his  two  successors.  These  boats  were 
manned  with  twenty-four  rowers,  and  had  two  cabins,  one 
amidships  and  the  other  astern. f  The  same  explorer  describes 
the  contents  of  a  tomb  of  the  sixth  dynasty  at  Gebel  Abu 
Faida,  on  the  walls  of  which  he  observed  the  painting  of  a 
boat  with  a  triple  mast  (presumably  made  of  three  spars 
arranged  like  the  edges  of  a  triangular  pyramid),  and  a  stem 
projecting  beneath  the  water. 

Between  the  sixth  and  the  eleventh  dynasties  Egyptian 
history  is  almost  an  utter  blank.  The  monuments  contain  no 
records  for  a  period  of  about  600  years.  We  are,  therefore,  in 
complete  ignorance  of  the  progress  of  shipbuilding  during 
this  epoch.  It  was,  however,  probably  considerable  ;  for,  when 
next  the  monuments  speak  it  is  to  give  an  account  of  a  mer- 
cantile expedition  on  the  high  seas.  In  the  \'alley  of  Hamamat, 
near  Coptos,  about  420  miles  above  Cairo,  is  an  inscription  on 
the  rocks,  dating  from  the  reign  of  Sankh-ka-Ra,  the  last  king 
of  the  eleventh  dynasty  (about  2800  B.C.),  describing  an 
expedition  by  sea  to  the  famous  land  of  Punt,  on  the  coast  of 
the  Red  Sea.  This  expedition  is  not  to  be  confounded  with 
anotlier,  a  much  more  famous  one,  to  the  same  land,  carried 
out  bv  direction  of  Queen  Hatshepsu  of  the  eighteenth  dynasty, 
about  eleven  centuries  later.  Sankh-ka-Ra's  enterprise  is, 
liowever,  remarkable  as  being  the  first  over-sea  maritime 
expedition  recorded  in  the  world's  histf)ry.  It  may  be  notetl  that 
it  took  place  at  about  tlie  date  usually  assigned  to  Noah's  ark. 
T  "  Nile  Gleanings,''  p.  309. 
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The  town  of  Coptos  was  of  considerable  commercial  im- 
]X)rtance,  having  been  at  one  end  of  the  great  desert  route  from 
the  Xile  to  the  Red  Sea  port  of  Kosseir,  whence  most  of  the 
I'lgyptian  maritime  expeditions  started.  The  hind  of  Punt, 
wliich  was  the  objective  of  the  expedition,  is  now  considered 
to  be  identical  with  Somaliland.  The  following  extracts  frt)m 
the  inscription  gi\e an  excellent  idea  of  the  objects  and  conduct 
of  the  expediticjn,  which  was  under  the  leadersiiip  of  a  noble 
named  Hannu,  who  was  Jiimself  tlie  author  of  the  inscrip- 
tion :t — 

"  I  was  sent  to  conduct  ships  to  the  hind  of  Punt,  to  fetch  for 
Pharaoh  sweet-smelling  spices,  which  the  princes  of  the  red  land 
collect  out  of  fear  and  dread,  such  as  lie  inspires  in  all  nations.  And  I 
startetl  from  the  City  of  Coptos,  and  his  Holiness  gave  the  command 
that  tlie  armed  men,  who  were  to  accompany  me,  should  be  from  the 
south  country  of  the  Thebaid.'" 

.\fter   describing    the    arrangements    which    he    made    for 

watering  the  expedition  along  the  desert  route,  he  goes  on 

to  say  : — 

"  Then  I  arrived  at  the  port  Seba,  and  I  had  ships  of  l)urthen  built 
\i)  bring  l)ack  products  of  all  kind^.  .And  I  offered  a  great  sacrihce 
of  oxen^,  cows,  and  gnats.  And  when  1  returned  from  Seba  1  had 
executed  tlie  King's  command,  for  I  brought  him  back  all  kinds  of 
products  which  1  had  met  with  in  the  ports  of  the  Holy  Land  (Punt). 
.\nd  I  came  back  by  the  road  of  I'ak  and  Rohan,  and  brought  with 
me  precious  atones  for  the  statues  of  ih(>  temples.  Hut  such  a  thing 
never  hajipened  since  then^  were  kings;  nor  was  the  like  of  it  ever 
done  !)y  any  blood  relations  who  were  sent  to  these  places  sini'e  the 
time  'of  tiie  reign)  of  the  Sun-god  Ra." 

I'Toni  the  h'lst  sentence  of  the  ab(3^•e  quotation  we  ma\-  infer 
that  i)revious  (^xpecblions  had  b(^en  sent  to  the  land  of  Punt. 
Connnunication  with  this  region  must,  however,  have  l)e(Mi 
carried  on   onh-  at  considerable    iiit(M\-als,  for  w(^   read   that 

'■  'Ihe  inMrijition  "  is  taken  from  the  "History  of  i'gypt  under  tlie 
Pharaohs,"  by  Dr.  Henry  I'irugsch  I'ey.  'rranshiird  and  rdiicil  1)\ 
Philip  Sniitli,  1',  \.     Si'cond  edition.  \)\k  137.  i  5S. 
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Haniui  had  to  build  llu^  ships  rccjuircd  for  the  voyage.  I'n- 
fortunately,  no  representations  of  these  vessels  accompany  the 
inscription. 

Between  the  end  of  tiie  eleventh  and  the  comniencenient  of 
the  eighteenth  dynasty,  the  monuments  give  us  very  little 
information  about  shii)s  or  maritime  expeditions.  Aahmes, 
the  Urst  king  of  the  latter  dynasty,  freed  I'^gypt  from  the 
domination  of  the  Shepherd  Kings  by  means  of  a  naval  expedi- 
tion on  the  Xile  and  the  Mediterranean.  A  short  historx'  of 
this  campaign  is  given  in  the  tomb  of  another  Aahmes,  near 
El  Kab,  a  place  on  the  east  bank  of  the  river,  50J  miles  south 
of  Cairo.  This  Aahmes  was  a  captain  of  sailor^  w  ho  served 
under  Sequenen-Ra,  King  Aahmes,  Amenophis  1.,  and 
Thotmes  I.  King  Aahmes  is  supposed  to  have  been  the 
Pharaoh  of  the  Old  Testament  "  who  knew  not  Joseph.'"  He 
lived  about   1700  B.C. 

B}' far  the  most  interesting  naval  records  (;f  thi>  dynast\- are 
the  accounts,  in  the  temple  of  Der-el-I^ahari  close  to  'Ihebes,  of 
the  famous  expedition  to  the  land  of  Punt,  carried  out  by  order 
of  that  remarkable  woman  Queen  Hatshepsu,  who  was  the 
daughter  of  Thotmes  I.,  Iialf-sister  and  wife  of  Thotiiics  II.,  aiul 
aunt  and  step-mother  of  the  fauKJUs  king  Thotmes  III.  She 
appears  to  have  been  called  by  her  father  during  his  lil'(>time  to 
share  the  throne  with  him,  and  to  have  jjracnically  usuri)ed  the 
government  during  the  reign  of  lier  husband  and  during  the 
(^arlv  vcars  of  the  reign  of  her  nei)hew. 

The  expedition  to  the  land  of  Punt  was  e\"idenily  one  of 
the  most  remarkable  e\ents  of  her  reign.  Ii  took  {)]ace  about 
if>oo  li.c. — that  is  to  sa\-,  about  three  centuries  before  the 
I'.xodus.  The  history  of  the  undertaking  is  gi\en  at  great 
length  CM)  the  retaining  wall  of  one  of  the  terraces  of  t  lie  temple, 
and  the  \arious  scenes  aiul  e\'ents  aie  illustrated  by  carv  iiigs  1  mi 
tlie  same  wal  I,  in  as  Com  pi  et(' a  manner  a'^  thouuii  the  expedition 
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had  taken  place  in  the  present  time,  and  had  been  accom- 
panied by  the  artists  of  one  of  our  pictorial  newspapers. 
Fortunately,  the  great  bulk  of  the  carvings  and  inscriptions 
remain  to  this  day,  and  we  possess,  therefore,  a  unique  record 
of  a  trading  expedition  carried  out  at  this  remote  period. 

The  carvings  comprise  representations  of  the  ships  going  out. 
The  landing  at  the  "  incense  terraced-mountain,"  and  the 
meeting  with  the  princes  and  people  of  this  strange  land,  are 
also  shown.  We  have  pictures  of  their  pile  dwellings,  and  of 
the  trees  and  animals  of  the  country,  and  also  portraits  of  the 
Kir.g  of  Punt,  of  his  wife  and  children.  Lastly,  we  have 
representations  t)f  the  ships  returning  to  Egypt,  laden  with 
the  precious  incense  of  the  land  and  with  other  merchandise, 
and  also  of  the  triumphant  reception  of  the  members  of  the 
expedition  at  Thebes. 

One  of  the  inscriptions  relates  as  follows  :+ — 

"  riir  ships  were  laden  to  tlie  uttcnnost  witli  tlio  wondcrlul  pnulucts 
nf  tlie  land  iif  I'unt,  and  with  the  dilTerent  jirccious  woods  of  the  divine 
land,  and  with  heajis  of  the  resin  of  incense,  with  fresh  incense  trees, 
with  ebonw  (objects)  of  i\-ory  set  in  pure  gold  from  the  land  of  the 
Amu,  with  sweet  woods,  Klu^sit-wood,  with  Ahem  incense,  hoK-  resin, 
and  paint  for  the  eyes,  with  dogdieaded  aj)cs,  with  long-t<ailed  monkeys 
and  greviioimds,  with  lenpard-skins,  and  with  natives  of  the  C(juntry, 
together  with  their  chiklren.  Never  was  tlie  like  hruua-ht  to  any  king 
(of  l''.gvpt)   since  tlie  w\n"ld  stands." 

T!ie  boast  contained  in  the  concUiding  sentence  was  ob- 
xioiislv  not  justiliod,  as  wc  know  the  same  claims  were  mad(>  in 
the  inscriptio!!  in  tlie  valley  of  llammamat,  describing  tli(> 
pro\i()tis  ex])cditi(Mi  to  Pimt,  which  took  place  eleven  centuries 
(\irlier. 

r'rom  the  rr(inti>piec(\  I'^ig.  i,  \v(^  can  form  an  accurate  idea 

(if   llie  ships  iis(m1    in   the   Red  S(\'i    trade    in    tlie    time  of  the 

+  "A  Ili-twrv  of  I'.gvpt  undrr  tlie  I'haradhs."  1)\-  .Di-.  Ihnry  r.riigs.  h 
i'ie\-.  1  ianskite(l  and  edited  h'oiii  the  (lei'man  In-  I'hiliji  Sinllli,  \).A. 
Sicund   edition,    \i.    _]^><. 
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eiglitcenth   dynasty.       They  were  pro- 
pelled by  rowers  instead  of  l)y  paddlers, 
as  in  all  the  previous  examples.     There 
were  fifteen  rowers  on  each  side,  and, 
allowing    four    feet    for    the    distance 
between  each  seat,  and  taking  account 
of    th(>    length    cjf    the    over  -  hanging 
portions  at  bow  and  stern,  the  length 
of  each  vessel   could   have   been   little 
short   of   a   hundred    feet.     They  were 
apparently  decked   over  and   ])rovided 
with  raised  cabins  at  the  two  extremi- 
ties.      The    projections    marked    along 
the    sides    may    indicate    the    ends    of 
beams,  or  they  may,  as  some  writers 
have    supposed,    have    been    pieces    of 
timber  against  which  the  oars  could  be 
worked  in  narrow  and  shallow  water. 
These  vessels  were  each  rigged  w  ith 
a  huge  square  sail.     The  spars  carrying 
the  sail  were  as  long  as  the  boats  them- 
selves, and   were  each   formed  of  two 
pieces  spliced  together  in  the  middle. 
The  stems  and  sterns  were  not  \\ater- 
borne.     In  order  to  prc\ent  the  vessel 
from    hogging  under  the   influence    of 
the  weights  of   the   unsupp(jrted   ends, 
a     truss    was     employed,    similar     in 
principle    and    object     to    those    used 
to      this      day      in      American      river 
steamers.      The    truss  was   formed    In- 
erecting  four  or  moi(^  i)illars  in  the  Ixidv 
<il   till'  \osel,  terminatmg  at  a  height 
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of  about  six  feet  above  tlie  gunwale,  in  crutches.  A  strong 
rope  running  fore  and  aft  was  passed  over  these  crutches  and 
also  round  the  mast,  the  two  ends  of  the  rope  having  been  so 
arranged  as  to  gird  and  support  the  stem  and  stern  respectively. 
The  Temple  of  Der-el-Bahari  contained  also  a  most  interest- 
ing illustrated  account  of  the  transport  of  two  great  obelisks 
down  the  Nile  in  the  reign  of  the  same  queen.  Unfortunately, 
parts  of  the  description  and  of  the  carvings  ha^■e  been  lost, 
but  enough  remains  to  give  us  a  very  clear  idea  of  the  vessels 
employed  and  of  the  method  of  transport.  Fig.  5  shows  the 
type  of  barge  employed  to  carry  the  obelisks,  of  which  there 
were  two.  The  dotted  lines  show  the  portions  of  the  carving 
which  are  at  present  missing.  The  restoration  was  effected 
by  Monsieur  Edouard  Naville.t  The  restoration  is  by  no  means 
conjectural.  The  key  to  it  was  furnished  b\'  a  hieroglyph  in 
the  form  of  the  barge  with  the  obelisks  on  deck.  Some  of  these 
obelisks  were  of  \"ery  large  size.  There  arc  two,  whicfi  were 
hewn  out  of  granite  for  Queen  liatshepsu,  still  at  the  Temple 
of  Karnak.  They  mav,  very  possiblv,  be  the  two  which  are 
referred  to  in  the  description  at  Der-ei-Bahari.  One  of  them 
is  g8  feet  and  the  other  103  feet  in  heiglit.  The  larger  of  the 
two  has  been  calculated  to  weigh  374  tons,  and  the  two 
together  may  ha\o  weighed  oxer  700  tons.  To  trans])ort  sucli 
heavy  stones  xery  huge  barges  would  ha\e  been  reciuired. 
Iniortunately,  the  greater  i)orli()n  of  the  inscription  de- 
scril)ing  the  building  of  these  boats  has  be(Mi  lost,  but  what 
remain^  states  tlial  orders  were  given  to  collect  "sycamores 
from  the  whole  lantl  ito  do  thei  work  of  building  a  very  great 
boat."  There  is,  however,  an  inscription  still  intact  m  the 
tomb  of  an  ancient  Egxptian  named  Anna,  who  li\ed  in  the 
r(Mgns  of  the  tlir(^e  kings  Thotin(>s  (and   tluM-(>l'or(>  also  during 

l.\    V\   I..  Cnllilli.   M.  \. 
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that  of  Oiiccn  Ilatshcpsu),  which  rehites  that,  havinfj  to 
transport  two  obelisks  for  Thotnios  I.,  he  built  a  boat  120  cubits 
long  and  40  cubits  wide.  If  the  royal  cubit  of  2o'72  inches 
was  referred  to,  the  dimensions  of  the  boat  would  have  been 
200  feet  long  by  6g  feet  wide.  'Jhis  is  possibly  the  very  boat 
illustrated  on  the  walls  of  I)er-el-15afiari  :  for,  it  having 
evidenth"  been  a  matter  of  some  difficulty  to  collect  tlie  timber 
necessarv  to  build  so  large  a  vessel,  it  seems  only  natural  to 
suppose  that  it  would  be  carefulh"  preserved  for  the  future 
transport  of  similar  obelisks.  If,  however,  it  was  found 
necessary  to  construct  a  new  boat  in  order  to  transport  Queen 
Hatshepsu's  obelisks,  we  may  be  fairly  certain  that  it  was 
larger  than  the  one  whose  dimensions  are  given  above,  for  the 
taller  of  her  two  obelisks  at  Karnak  is  the  largest  that  has  been 
found  in  Egypt  in  modern  times.  'I'he  obelisk  of  rose  granite  of 
Thotmes  I.,  still  at  Karnak,  is  ^j  feet  shorter,  being  70  feet,  or 
exactly  the  same  height  as  the  one  called  Cleopatra's  Xeedle, 
now  on  the  Thames  Embankment. 

The  barge  shown  in  Fig.  5  was  strengthened,  apparently, 
with  three  tiers  of  beams  ;  it  was  steered  by  two  pairs  of  huge 
steering-oars,  and  was  towed  by  three  parallel  groups,  each 
consisting  of  ten  large  boats.  There  were  32  oarsmen  to  each 
boat  in  the  two  wing  groups,  and  36  in  each  of  the  central 
groups  :  there  v/ere,  therefore,  exactly  one  thousand  oars  used 
in  all.  The  towing-cable  started  from  the  masthead  of  the 
foremost  boat  of  each  group,  and  thence  passed  to  the  bow  of 
the  second  one,  and  so  on,  the  stern  of  each  boat  being  left 
perfectly  free,  for  the  purpose,  no  doubt,  of  facilitating  the 
steering.  The  flotilla  was  accom])anied  by  fi\-e  smaller  boats, 
st)me  of  which  were  used  by  the  priests,  while  the  others  were 
despatch  Aessels,  probably  used  to  keep  up  communications 
A\lth  the  gr()U])S  of  tugs. 

There  are  no  other  inscrijjtions,  or  car\ings,  that  ha\"e  as  yet 
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been  discovered  in  Egypt  which  give  us  so  much  information 
regarding  Egyptian  sliips  as  those  on  the  Temple  at  Der-el- 
Bahari.  l'"rom  time  to  time  we  read  of  naval  and  mercantile 
expeditions,  but  illustrations  of  the  ships  and  details  of  the 
voyages  are,  as  a  rule,  wanting.  W'e  know  that  Seti  I.,  of  the 
nineteenth  dvnasty,  whose  reign  commenced  about  1366  B.C., 
was  a  great  encourager  of  commerce.  He  felled  timber  in 
Lebanon  for  building  ships,  and  is  said  to  have  excavated  a 
canal  between  the  Nile  and  tlie  Red  Sea.  His  successor,  the 
famous  Ramses  II.,  carried  on  wars  bv  sea,  as  is  i)rovod  b)-  the 
inscriptions  in  tlic  'romplc  at  Abu  Simbol  in  Xubia,  762  miles 
above  Cairo. 

In  the  records  of  the  reign  of  Ramses  III.,  1200  b.c,  we 
again  come  uj)on  illustrations  of  ships  in  the  Temple  of  \'ictory 
at  Medinet  Habu,  West  Thebes.  The  inscriptions  describe  a 
great  naval  victory  which  this  king  won  at  Migdol,  near  the 
Pelusiac  nK)uth  of  the  Xile,  o\er  northern  invaders,  probably 
Colchians  and  Carians.  I'^ig.  f)  shows  one  of  the  battleships. 
It  is  probably  more  a  symbolical  than  an  exact  representation, 
nevertheless  it  gives  us  some  \aluable  information.  Foi 
instance,  we  see  that  the  rowers  were  protected  against  the 
missiles  of  their  adversaries  bv  strong  bulwarks,  and  tlie 
cai)tain  occui)ied  a  crow's  nest  at  the  masthead. 

R.'unses  111.  did  a  great  deal  to  (kwelop  l'".gv])tian  conunerce. 
llisnaxal  ac^tivities  were  b}"  no  means  confined  to  the  Mediter- 
ran(\'iii,  lor  wo  read  that  he  built  a  lleot  at  Sue/,  and  traded 
with  the  h'uul  of  Punt  and  {\]c  shores  of  the  Indian  Ocean. 
Herodotus  states  that,  in  his  da\,  the  docks  still  exist(xl  at  the 
head  of  the  Arabian  Gidf  where  this  Red  S(\-i   lleet  was  built. 

IMiaraoh  Xekau  (Xeclio),  who  r(Mgned  from  ()I2  to  ^()()  P..c., 
.'ind  who  (l(>le;itf(,l  Josiah,  King  of  .fudah,  was  one  of  the  kings 
ol  b.g\|)t  who  did  most  (o  encourage  conunerce.  He  com- 
menced  ;i   canal    to    join    the    l'(>lusiac   bi'anch   of   theXile   ;it 
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Bubastis  w  illi  the  Red  Sea,  but  never  finished  it.  It  was  under 
his  directions  that  the  PhdMiicians,  according  to  1  b^rodotus, 
made  the  voyage  round  Africa  referred  to  on  p.  27.  When 
Nekau  abandoned  the  construction  of  the  canal  he  built  two 
fleets  of  triremes,  one  for  use  in  the  Mediterranean,  and  the 
other  for  the  Red  Sea.  The  latter  fleet  was  built  in  the 
Arabian  CJulf. 


Fig.  6.— Battleship  of  Ramses  HI.     About  1200  R.r. 

In  later  times  the  sea-borne  commerce  of  Egvpt  fell,  to  a 
large  extent,  into  the  hands  of  the  Plujeiiicians  and  Cireeks. 

Herodotus  (484  to  423  r>.c.)  gi\es  an  interesting  acc-ount  of 
the  Xile  boats  of  his  day,  and  of  the  method  of  navigation  of 
the  river  :t — 

"  Their  boats,  with  which  they  carry  cargoes,  are  made  of  tlie  tlionn- 
acacia.  .  .  .  1' rom  tliis  tree  the)'  cut  pieces  of  wood  about  two  cubits 
in  lenf^tli,  and  arranj.;e  tlieni  Hke  bricks,  fastening  tiie  lioat  togetlier 
by  a  great  number  of  long  I)()!ts  tlirough  the  two-cubit  pieces:  and 
when  tiie\'  ha\-e  thus  fastened  the  boat  together  they  lay  cross-pieces 
f>ver  the  tup,  using  no  ril)s  for  the  sides  ;  and  within  thry  caulk  tiie 
seams  with  pajiyrus.  They  make  one  steering-oar  for  it,  which  is  iias>ed 
througli  the  bottom  of  the  boat,  antl  tliey  have  a  ma^t  of  acacia 
and    sails    of    ])apyrus.      These    boats    cannr)t     sail     up    the    river    unle-^s 

•^  "The  History  <>f  Herodotus,"  translated  by  G.  C.  Macaulay,  M..\. 
iSqo.     \'ol.   i.    |).  157.      (ii.   ij6  is   the  reference   to   the  dreek    text.) 
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there  be  a  very  fresh  wind  blowing,  but  are  towed.  .  .  .  Down  stream 
they  travel  as  follows  :  they  liave  a  door-shaped  crate,  made  of 
tamarisk  wood  and  rcod  mats  sewn  together,  and  also  a  stone  of  about 
two  talents'  weight,  bored  with  a  hole  ;  and  of  these  the  boatman  lets 
the  crate  float  on  in  front  of  the  boat,  fastened  with  a  rope,  and  the 
stone  drag  behind  by  another  rope.  The  crate  then,  as  the  force  of 
the  stream  presses  upon  it,  goes  on  swiftly  and  draws  on  the  .  .  .  boats, 
.  .  .  .  while  the  stone,  dragging  after  it  behind  and  sunk  deep  in  the 
water,  keeps  its  course  straight.  ' 

In  connection  with  this  account  it  is  curious  to  note  that,  at 
so  late  a  period  as  the  time  of  Herodotus,  papyrus  was  used  for 
the  sails  of  Xile  boats,  for  we  know  that,  for  many  centuries 
previously,  the  Egyptians  were  adepts  in  the  manufacture  of 
linen,  and  actually  exported  fine  linen  to  Cyprus  to  be  used  as 
sail-cloth. 

Before  concludin<,f  this  account  of  shipbuilding  in  ancient 
Egypt,  it  may  be  mentioned  that,  in  the  year  1894,  the  French 
Egyptologist,  Monsieur  J.  de  Morgan,  discovered  several  Xile 
boats  of  the  time  of  the  twelfth  dynasty  (2850  B.C.)  admirably 
preserved  in  brick  vaults  at  Dashur,  a  little  above  Cairo,  on  the 
left  bank  of  the  river.  The  site  of  these  vaults  is  about  one 
hour's  ride  from  the  river  and  between  70  and  80  feet  above 
the  plain.  The  boats  are  about  3  ]  feet  long,  7  to  8  feet  wide, 
and  2.J,  to  3  feet  deep.  As  there  were  neither  rowlocks  nor 
masts,  and  as  they  were  found  in  close  proximitv  to  some 
Royal  tombs,  it  is  considered  probable  that  they  were  funeral 
boats,  used  for  cu'rying  royal  mummies  across  the  river. 
rii('\'  are  constructed  ot  [)lanks  ol  acacia  and  s\'camore,  about 
three  inches  thick,  which  are  dovetailed  together  and  fastened 
with  t'"enails.  There  are  Hoors,  but  no  ribs.  In  this  respect 
the  account  ol  ll(M"od()tus  is  remarkablv  conlu'med.  The 
method  of  construction  was  so  satisfactor\-  that,  although  the\- 
an^  nearly  3, fx:)0  years  old,  the)'  held  rigidly  togetluM' after  their 
supports  had  been  remoxed  b}-  Monsieur  dc  Morgan.  Tliev 
w(M"e  steered   by  two   large  paddh^s.      The  tlisco\ery  of  these 
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l)();ils  is  of  cxtr.'ioixlinary  interest,  for  tliey  were  built  at  the 
period  usually  assi^ijned  to  Noah's  ark.  It  is  a  curious  fart 
that  they  should  have  been  found  so  far  from  the  ri\er,  but  we 
know  from  other  sources  -such  as  the  paintin^i^s  found  in 
papyrus  books — that  it  was  the  custom  of  the  people  to 
transport  the  mummies  of  royal  |)ersona,L;es,  tofi^ether  with  the 
funeral   boats,  on  sled<;"es  to  the  tomb. 

The  famous  t^alleys  of  the  Kgypt  of  the  Ptolemies  belonged 
to  the  period  of  Cireek  and  Roman  na\al  architecture,  and 
will  be  referred   to  later. 

I'^'om  the  time  of  the  ancient  I'^<;'v|)tian  \"essels  there  is  no 
record  wdiatever  of  the  progress  of  na\-al  architecture  till  we 
come  to  the  period  of  the  (ireeks,  and  even  the  earlv  records 
relating  to  this  country  are  meagre  in  the  extreme.  The 
Phoenicians  were  among  the  first  of  the  races  who  dwelt  on  the 
Mediterranean  seaboard  to  cultixate  a  s(\ad)orne  commerce, 
and  to  them,  after  the  Egyptians,  is  undoubtedly  due  the  earl\- 
progress  made  in  sea-going  shij)s.  This  remarkable  people  is 
said  to  have  originally  come  to  the  Lc\ant  from  the  shores  of 
the  Persian  Gulf.  Thev  occui)ied  a  strip  of  territory  on  th(> 
seaboard  to  the  north  of  Palestine,  about  250  miles  long  and  of 
the  average  width  of  only  12  miles.  The  chief  cities  were  Tyre 
and  Sidon.  There  are  onl}"  three  rei)r(^sentations  known  to  be  in 
existence  of  the  Phoinician  ships.  They  must  have  been  of 
considerable  size,  and  have  been  \\  ell  manned  and  ecjuipijed,  for 
the  Phoenicians  traded  with  e\'ery  part  of  {\\c  then  known  world, 
and  founded  colonies  the  ])rincipal  of  which  was  Cartliag(^ 
at  man\-  places  along  the  coast-line  of  the  Me(literran(\-in.  A 
proof  of  the  size  and  seaworthiiu^ss  of  tluMr  shi|)s  was  the  fact 
that  tlie\'  made  ycrv  distant  \o\ages  across  notoriouslv 
storm\'  seas:  lor  instanc(\  to  Cornwall  m  s(\'irch  ol  tin,  and 
probabK-  rdso  to  tli(>  south  coast  of  Ireland.  \'\\cy  also 
coasted     alonsj'     \]\c    western    shoi'es    of    Ali'ica.      Som(W\  lieic 
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b(>t\veen  the  years  610  and  594  b.c.  some  Plux^nician  ships,  act- 
ing under  instructions  from  Pharaoh  Nekau,  are  said  to  ha\e 
circumnavigated  Africa,  having  proceeded  from  the  Indian  to 
tlie  Southern  Ocean,  and  thence  round  by  the  Atlantic  and 
through  the  PiUars  of  Hercules  home.  The  voyage  occupied 
more  than  two  years,  a  circumstance  which  was  due  to  the 
fact  that  they  alwavs  landed  in  the  autumn  and  sowed  a 
tract  of  country  with  corn,  and  waited  on  shore  till  it  was  ht 
to  cut.  In  the  time  of  Solomon  the  joint  fleets  of  the  Israelites 
and  Phoenicians  made  voyages  from  the  head  of  the  Red  Sea 
down  the  coasts  of  Arabia  and  Eastern  Africa,  and  even  to 


1''..  7— Tortion  of  a   Pli<rnician  f4alliy.     About  7(X)  B.r.     Front   Kdiiyiiujik   i Siuex'clil . 


Persia  and  I'ehicln'stan,  and  prob.ablv  also  to  India.  The 
Plurnicians  wim'o  not  onl\-  groat  traders  tliemseixTS,  but  tlu^x' 
maimed  the  \]vv\<~  of  otluM'  nations,  and  built  ships  for  other 
peo|)les,  nolal)!}'  for  the  l\gyi)tians  and  Persians.  It  is  unfor- 
Uinale  that  we  ha\'e  so  [v\\  r(4")resontations  of  the  PIuxMiician 
shi])s,  but  w(>  arc  justifKHl  in  concluding  that  the\-  wim'o  of 
the  sanu^  g(MUM'al  typ(>  as  thos(>  which  were  used  b\-  tlie  Cir(H^ks, 
thf^  Carthaginians,  and  e\-enluall\-  b\-  th(>  Roni.ans.  The  repi(>- 
scntat  ion^  ol  tlicir  \'(^sscls  known  to  be  in  exisl(^ncc  wer(^  found 
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by  the  late  Sir  Austin  Layard  in  the  palace  built  by  King 
Sennacherib  at  Kouyunjik,  near  Xineveh,  about  700  15. c.  (^ne 
of  these  is  shown  in  Fig.  7.  Though  they  were  obviously 
rather  symbols  of  ships  than  faithful  representations,  we  can, 
nevertheless,  gather  from  them  that  the  war-ship  was  a  -galley 
l^rovided  with  a  ram,  and  fitted  with  a  mast  carrying  a  single 
square  sail  ;  there  were  also  two  banks  of  oars  on  each  side. 
The  steering  was  accomplished  by  two  large  oars  at  the  stern, 
and  the  fighting  troops  were  carried  on  a  deck  or  platform 
raised  on  pillars  above  the  heads  of  the  rowers. 

Shitbuildikg  IX  Ancik.vt  Grehce  and  Kome. 

In  considering  the  history  of  the  development  of  shipbuild- 
ing, we  cannot  fail  to  be  struck  with  the  favourable  natural 
conditions  which  existed  in  Greece  for  the  impro\ement  of  the 
art.  On  the  east  and  west  the  mainland  was  bordered  by 
inland  seas,  studded  with  islands  abounding  in  harbours. 
Away  to  the  north-east  were  other  enclosed  seas,  which 
tempted  the  enterprise  of  the  early  navigators.  One  of  the 
cities  of  Greece  proper,  Corinth,  occupied  an  absolutely 
unique  position  for  trade  and  colonization,  situated  as  it  was 
on  a  narrow  isthmus  conmianding  two  seas.  The  long  narrow 
Gulf  of  Corinth,  opening  into  the  Mediterranean,  and  giving 
access  to  the  Ionian  Islands,  must  have  been  a  veritable 
nursery  of  the  art  of  navigation,  for  liere  the  early  traders 
could  sail  for  long  distances,  in  easy  conditions,  \\ithout 
losing  sight  of  land.  The  Gulf  of  .l<2gina  and  the  waters 
of  the  .\rchipelago  were  equally  favourable.  The  instincts  of 
the  people  were  commercial,  and  their  necessities  made  them 
colonizers  on  a  vast  scale  ;  moreover,  they  liad  at  their  disposal 
the  experience  in  the  arts  of  navigation,  accjuired  from  time 
immemorial,  by  the  Kgyptirms  and  PlKrnicians.  Xcverthe- 
less,  with  all   thes(>  circumstances  in  tlu^r  favour,  the  Greeks. 
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at  any  rate  up  to  the  fourth  century  b.c,  ap]jear  to  have 
contributed  nothing  to  the  improvement  of  shipbuilding.! 
The  Egyptians  and  Phcjenicians  both  built  triremes  as  early  as 
Goo  B.C.,  but  this  class  of  vessel  was  quite  the  exception  in  the 
Greek  fleets  which  fought  at  Salamis   120  years  later. 

The  earliest  naval  expedition  mentioned  in  Greek  historx- 
is  that  of  the  allied  fleets  which  transported  the  armies  of 
Hellas  to  the  siege  of  Troy  about  the  year  1237  b.c.  Accor- 
ding to  the  Greek  historians,  the  vessels  used  were  open  boats, 
decks  not  having  been  introduced  into  Greek  vessels  till  a 
much   later  period. 

Vhe  earliest  Cireek  naval  battle  of  which  we  have  an\-  record 
took  place  about  the  year  joq  b.c,  over  500  years  after  the 
expedition  to  Troy  and  1,000  years  after  the  battle  depicted  m 
the  Temi)Ie  of  \'ictory  at  Thebes.  It  x\as  fought  between  th(> 
Corinthians  and  their  rebellious  colonists  of  Corc\'ra,  now 
called  Corfu. 

Some  of  the  naval  exi:)editions  recorded  in  Greek  historx- 
were  conceived  on  a  gigantic  scale.  The  joint  lleets  of  Persia 
and  PluiMiicia  which  attacked  and  conquered  the  (ireck 
colonies  in  Ionia  consisted  of  f>oo  vessels.  This  expedition 
took  place  in  llu^  v(^ar  49O  I'-.c.  Sliorll}'  alterwarcis  the 
Persian  c()mman(l(n--m-chief,  Mardonius.  collected  a  much 
larger   l]rci   for   the    invasion   ol    Gr(H>C(^   ilsell. 

After  tli(>  (leaili  of  Cambyses,  his  successor  Xerxes  colhx^ted  a 
licet  winch  is  stattnl  to  ha\e  numbered  4,200  \esscls,  of  which 
i,joo  were  triremes.  Jlie  remainder  ajjpears  to  ha\"(>  been 
di\ided  into  two  classes,  of  which  the  larger  were  jjropelled 
with  twenty-lu'C  and  the  smaller  with  hft(MMi  oars  a  sick'.  This 
lleet,  after  man\'  misj'oi-umes  at  sea,  and  after  gaining  a  hard- 
fought    vict(>r\-  ii\er  the  .Athenians,  was   Imallv  destrox'ed   1)\' 

'  111  Appendix,  p.  1^7.  will  1)1'  ImuikI  an  .ui'i  luut  ■  I'  an  ci^litli-i-cntui  \ 
(  iioek   hirenie,   leccntK'   <li'>r(  j\  erpil. 


.p 
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the  united  Greek  fleet  at  the  ev^er-fanious  batth?  of  Salainis. 
The  size  of  the  Persian  monarch's  fleet  was  in  itself  a  sullicient 
proof  of  the  extent  of  the  naval  power  of  the  Levantine  states  ; 
i)ut  an  eciLially  convincing  proof  of  the  maritime  power  of 
another  Mediterranean  state,  viz.,  Carthage,  at  tliat  early 
period— about  470  B.C. — is  forthcoming.  This  State  e(iuipped 
a  large  fleet,  consisting  of  3,000  ships,  against  the  Greek 
colonies  in  Sicily  ;  of  these  2,000  were  fighting  galleys,  and  the 
remainder  transports  on  which  no  less  than  300,000  men  were 
embarked.  This  mighty  armada  was  partly  destroyed  in  a 
great  storm.  All  the  transports  were  wrecked,  and  the  galleys 
were  attacked  and  totally  destroyed  bv  the  fleets  of  the  Greek 


l-'i(,.  >.-  Greek   unireine.     About   5(X)   j;.(  . 

colonists  under  Gclon  on  the  verv  day,  accortling  to  tratlition, 
on  which  the  Persians  were  defeated  at  Salamis.  Out  c)f  the 
entire  expedition  only  a  few  persons  returned  to  Carthage  to 
tell  the  tale  of  their  disasters. 

The  foregoing  account  will  serve  to  give  a  lair  idea  of  {\\r 
extent  to  which  shi|)l)uilding  was  carried  on  in  the  Mediter- 
ranean  in   the  fifth  century  before  the  Christian  era. 

We    ha\e    \erv    little   knowledge   of    the    iiaturt^   of   (jreek 

XT'Ssels  ])reviously  to  500  n.c.t      iliucNclidcs  savs  that  the  shi|i> 

engaged     on     the     Trojan    e.\i)e(lition     were     without    deck^. 

"''  \i>v  Intfst  inf'irnialiiin  (1:1  (Iri-ok  vf^'-sd--  of  tlic  Anliaii.'  [leriiKl.  -,< 
\fiI)eiKJix. 
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According  to  Homer,  1,200  ships  were  employed,  those  of  tlie 
Ba'otians  having  120  men  each,  and  those  of  Phih)ctetes  50 
men  each.  Thucydides  also  relates  that  the  earliest  Hellenic 
triremes  were  built  at  C(Minth,  and  that  Ameinocles, a  Corin- 
thian naval  architc't,  built  four  ships  for  the  Samians  about 
700  ]!.c.  :  but  triremes  did  not  become  common  until  the 
time  of  the  Persian  War,  exct^jH  in  Sicily  and  Corcyra  (Corfuj, 
in  which  states  consider.able  numbers  were  in  use  a  little 
time  before  the  war  broke  out. 


hic.  ').--(.. iiL'k   liiniiic.      Al).)U!    ?'.){)  v.A  . 

1' ig.  N  IS  an  dkisli'ation  of  a  smgie-banked  (ireek  galle\' 
ol  {\]v  dale  about  300  B.C.,  taken  h"om  an  Athenian  j)ainted 
\ase  ]\i>\\  m  the  Ihitisli  MuscLuii.  Ilie  \essel  was  armed 
Willi  a  ram:  scxtiiIccmi  oars  a  suh^  are  shown.  There  is  no 
S])ace  1111  the  \as(^  to  show  111  detail  the  w  hob'  of  the  mast 
and    iiggiiig,   but   their   presence    is   indicated    \)\'   liii(>s. 

1' ig.  <|  Is  a  representation  ol  a  (Ireek  biriMiie  ol  about  tlu^ 
date  V'*'  ''•'-•  diat  !->  to  say,  ol  the  period  nnnuHhateh 
piccediii'j  the  Persian  War.     It  is  taken  Iroiii  a  ("ire(>]-:  xast^  in  the 
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Hritish  Museum,  which  was  found  at  Wilci  in  Etruria.  It  is 
one  of  the  very  few  representations  now  in  existence  of  ancient 
Greek  hiremes.  It  gives  us  far  less  information  tiian  we  coukl 
wish  to  have.  The  vessel  has  two  banks  of  oars,  those  of  the 
upper  tier  passing  over  the  gunwale,  and  those  of  the  lower 
passing  through  oar-ports.  'I'wenty  oars  are  shown* by  the 
artist  on  each  side,  but  this  is  probably  not  the  exact  numl)er 
used.  Unfortunately  the  rowers  of  the  lower  tier  are  not  show  n 
in  i)osition.  The  steering  was  effected  by  means  of  two  large 
oars  at  the  stern,  after  the  manner  of  those  in  use  in  the 
Egyptian    ships    j^reviously    described.       This    is    |)roved     b\- 


I'll,.   10.     I'rat^ment  of  a  ( ,rf  fk  t;ali(  y  ^iiowiny  abscnci-  of  deck,     .\bout  55i)  n.r. 

another  illustration  of  a  bireme  on  the  saine  \ase,  in  which  the 
steering  f)ars  are  clearly  seen.  The  vessel  had  a  strongly 
marked  forecastle  and  a  ram  fashioned  in  the  shajjeof  a  boar's 
head.  It  is  a  curious  fact  that  Herotlotus,  in  his  history 
(Book  III.),  mentions  that  the  Samian  shi])s  carricnl  l)eaks, 
formed  to  resemble  the  li(\'id  of  a  w  ild  boar,  and  lie  relat(^s 
how  the  .klgiiietans  beat  some  Samian  colonists  in  a  ^ea Tight 
off  Cr(.'te,and  sawed  off  the  boar-head  bi^ak^froiii  th(^  cajdurcd 
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iG^alleys,  and  deposited  them  in  a  temple  in  .Egina.  Tliis 
sea-fight  took  pLace  about  the  same  time  that  the  vases  were 
manufactured,  from  which  Figs.  8  and  g  are  copied.  There 
was  a  single  mast  with  a  very  large  yard  carrying  a  square 
sail.  The  stays  are  not  shown,  but  Homer  says  that  the 
masts  of  early  Greek  \essels  were  stayed  fore  and  aft. 

It  is  impossible  to  say  whether  this  vessel  was  decked. 
According  to  llmcydides,  the  ships  which  the  Athenians  built 
at  the  instigation  of  Themistocles,  and  which  they  used  at 
Salamis,  were  not  fully  decked.  Tliat  Greek  galleys  were 
sometimes  without  decks  is  proved  by  Fig.  10,  which  is  a  copy 
of  a  fragment  of  a  painting  of  a  Greek  galley  on  an  Athenian 
vase  now  in  the  British  Museum,  of  the  date  of  about  550  b.c. 
It  is  perfectly  obvious,  from  the  human  figures  in  the  galle}-, 
that  there  was  no  deck.  Not  even  the  forecastle  was  covered 
in.  The  galleys  of  Figs.  8  and  g  had,  unlike  the  PhcxMiician 
bireme  of  Fig.  7,  no  hghting-dcck  for  the  use  of  the  soldiers. 
There  was  also  no  i)rotection  for  the  upper-tier  rowers, 
and  in  this  resi)ect  they  were  inferior  to  the  Egy])tian  shij) 
shf)wn  in  Fig.  G.  It  is  probable  that  Athenian  ships  at  Salamis 
.also  had  no  fighting  or  Hying  decks  for  the  use  of  the  soldiers  ; 
for,  according  to  Thucydides,  Gylippos,  when  exhorting  the 
Syracusans,  nearly  sixty  years  lat(n%  in  413  b.c,  said,  "  Ikit  to 
iliem  (the  Athenians)  the  emplo}-ment  of  troops  on  deck  is  ;i 
no\(>lt\-.""  Against  this  \'ie\v,  howcx'cr,  it  nuist  be  stated  thai 
lher(^  ar<-  now  in  pxist(Mice  at  Koine  two  grotescjue  pictures 
<if  Gr(M-k  gallexs  on  a  paintinl  yas(\  dating"  from  about  550  b.c, 
in  which  the  soldiers  ar(>  clearly  dt^jictiMl  stantbng  anti  fighting 
u])oii  a  ll\ing  cfx'k.  Moreoyer,  'f hucwlides,  in  describing 
a  s(>a-|iglii  bct\ve(Mi  the  Corinthians  and  th(^  Corc\T(\'ins  in 
432  15. c.  meiitioiis  that  the  dec]<s  of  both  llet-ts  w  eiXMa-ow  dec! 
with  li(\a\-\'  infintrx'  ai'clici's  and  jaxi"!  iii-incn,  "  foi-  lluar  nawal 
eiigagenuMils  wric  still  ol  tli(>  old  cliimsx'  sort.'"      PossibK' this 

3  [CI.  C 
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last  sentence  gives  us  a  clue  to  the  exi)lanation  of  the  apparent 
discrepancy.  'I'he  Athenians  were,  as  we  know,  expert 
tacticians  at  sea,  and  adopted  the  method  of  ramming  hostile 
ships,  instead  of  lying  alongside  and  leaving  the  fighting  to  the 
troops  on  board.  They  may,  however,  have  been  forced  to 
revert  to  the  latter  method,  in  order  to  provide  for  cases 
w^here  ramming  could  not  be  used  ;  as,  for  instance,  in  narrow 
harbours  crdW'ded  witli  shipping,  like  that  of  Syracuse. 

It  is  perfectly  certain  that  the  Phoenician  ships  which  formed 
the  most  important  part  of  the  Persian  fleet  at  Salamis  carried 
fighting-decks.  We  have  seen  already  (p.  28)  that  they  used 
such  decks  in  the  time  of  Sennacherib,  and  we  have  the  distinct 
authority  of  Herodotus  for  the  statement  that  they  were  also 
employed  in  the  Persian  War  ;  for,  he  relates  that  Xerxes 
returned  to  Asia  in  a  Phoenician  ship,  and  that  great  danger 


I"iG.  11.— Galley  showin.ii  deck  and  superstructure.     .Vbout  600  B.c.     From  an  FJruscaii 
iinitiitioti  of  a  Greek  vase. 

arose  during  a  storm,  the  vessel  having  been  top-Iica\y  owing 
to  the  deck  being  crowded  with  Persian  nobles  who  returned 
\\'[\\\  the  king. 

iMg.  II,  which  rei)resents  a  bireme,  taken  from  an  ancient 
Etruscan  imitation  (jf  a  Greek  \'asc  of  about  (>oo  b.c,  clearlx- 
sh')ws  soldiers  fighting,  both  on  the  deck  ])roper  and  on  a 
raised,  or  (King,   forecastle. 

In  addition  to  the  triremes,  of  which  not  a  singh;  illustration 
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of  earlier  date  than  the  Christian  era  is  known  to  be  in  existence, 
both  Greeks  and  Persians,  during  the  wars  in  the  early  part  \ 
of  the  fifth  century  B.C.,  used  fifty-oared  ships  called  pente- 
conters,  in  which  the  oars  were  supposed  to  have  been  arranged 
in  one  tier.  About  a  century  and  a  half  after  the  battle  of 
Salamis,  in  330  b.c,  the  Athenians  commenced  to  build  ships 
with  four  banks,  and  five  years  later  they  advanced  to  five 
banks.  This  is  proved  by  the  extant  inventories  of  the 
Athenian  dockyards.  According  to  Diodoros,  they  were  in  use 
in  the  Syracusan  fleet  in  398  b.c  Diodoros,  however,  died 
nearlv  350  years  after  this  epoch,  and  his  account  must,  there- 
fore, be  received  with  caution. 

The  evidence  in  favour  of  the  existence  of  galleys  having 
more  than  five  superimposed  banks  of  oars  is  ^■cry  sliglit. 

Alexander  the  Great  is  said  by  most  of  his  biographers  to 
have  used  shijos  with  five  banks  of  oars;  but  Ouintus  Curtius 
states  that,  in  323  b.c,  the  Macedonian  king  built  a  lleet  of 
seven-banked  galleys  on  the  Euphrates.  Ouintus  Curtius  is 
supposed  by  the  best  authorities  to  have  lived  five  centuries 
after  the  time  of  Alexander,  and  therefore  his  account  of  these 
ships  cannot  be  accepted  without  questi<^n. 

It  is  also  related  l)y  Diodoros  that  there  were  ships  of  six  and 
seven  banks  in  the  fieet  of  Dcmetrios  Poliorketes  at  a  battle 
off  C}|)rus  in  30G  ]!.c,  and  that  Antigonos,  the  father  of 
Poliorkt'lcs,  liad  shi])s  of  eleven  and  twel\-e  banks.  We  have 
st^en,  liowe\-er,  that  Diodoros  diet!  about  two  and  a  half 
(■(Miluries  after  this  period.  Plin\',  wlio  lived  from  Or  to 
115  A.ii.,  increases  th(^  numlxn"  of  banks  in  the  shijis  of  tlie 
opposing  lleets  at  this  ])attl(>  to  twelve  aiul  fifteen  banks 
rf^spect ix'ely.  It  is  im])ossible  to  i)lac'e  any  conlulence  in  such 
statements. 

Theoplnastos,  a  botanist  who  (li(Hl  about  288  B.C.,  and  wlio 
was  therefoi'e  a   contemporary  of   DcMUcHrios,  mentions  in   his 
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history  of  plants  that  tlie  kint;  built  an  eleven -banked  ship  in 
Cyprus.  This  is  one  of  the  very  few  contemptjrary  records  \vc 
possess  of  the  construction  of  such  ships.  The  question, 
however,  arises,  Can  a  botanist  be  accepted  as  an  accurate 
witness  in  matters  relating  to  shipbuilding  ?  The  furtlicr 
question  presents  itself.  What  meaning  is  intended  to  be 
conveyed  by  the  terms  which  we  translate  as  ships  of  many 
banks?     This  question  will  be  reverted  to  hereafter. 

In  one  other  instance  a  writer  cites  a  document  in  which 
one  of  these  many-banked  ships  is  mentioned  as  having  been 
in  existence  during  his  lifetime.  The  author  in  question  was 
Polybios,  one  of  the  most  painstaking  and  accurate  of  the 
ancient  historians,  who  was  born  between  214  and  204  B.C.,  and 
who  quotes  a  treaty  between  Rome  and  Macedon  concluded 
in  197  B.C.,  in  which  a  Macedonian  ship  of  sixteen  banks  is 
once  mentioned.  This  ship  was  brought  to  the  Tiber  thirt\" 
years  later,  according  to  Plutarch  and  Pliny,  who  are  supposed 
to  have  copied  a  lost  account  by  Polybios.  Both  Plutarch  and 
Pliny  were  born  more  than  two  centuries  after  this  event.  If 
the  alleged  account  by  Polybios  had  been  preserved,  it  would 
have  been  unimpeachable  authority  on  the  subject  of  this 
vessel,  as  this  writer,  who  was,  about  the  period  in  (luestion.an 
exile  in  Italy,  was  tutor  in  the  family  of  .Eniilius  Paulus,  the 
Roman  general  who  brought  the  ship  to  the  Til)er. 

The  Romans  hrst  became  a  naval  power  in  their  wars  \\  ith 
the  Carthaginians,  when  the  command  of  the  sea  became  a 
necessity  of  their  existence.  Tliis  was  about  236  b.c.  At 
that  time  thev  knew  notliing  wliatever  of  shipbuilding,  and 
their  early  war-vessels  were  merely  copies  of  those  used  bv  the 
Carthaginians,  and  these  latter  were  no  doubt  of  the  same 
general  type  as  the  Cireek  galleys.  The  first  Roman  tied 
ajjpcars  to  have  consisted  of  quinquerenies. 

1  he  third  ceiitur\'  b..c.  is  said  to  liave  been  an  eia  df  ^iuantic 
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sliips.  Ptolemy  Philadelphos  and  Ptolemy  Philopater,  who 
reigned  over  Egypt  during  the  greater  part  of  that  century, 
are  alleged  to  have  built  a  number  of  galleys  nmging  from 
thirteen  up  to  forty  banks.  The  evidence  in  this  case  is 
derived  from  two  unsatisfactory  sources.  Athena:os  and 
Plutarch  quote  one  Callixenos  of  Rhodes,  and  Plin\-  (}uotes 
one  Philostcphanos  of  Cyrene,  but  \evy  little  is  known 
about  either  CaUixenos  or  Philostej)hanos.  Fortunateh-, 
however,  Callixenos  gives  details  about  the  size  of  the 
fort)-banker,  the  length  of  her  longest  oars,  and  the  number 
of  her  crew,  which  enables  us  to  gauge  his  \alue  as  an 
authority,  and  to  pronounce    his  story  to  be  incredible  (see 

V-  45)- 

\\'hatever  the  arrangement  of  their  oars  ma\-  haAe  been, 
these  many-banked  ships  appear  to  ha\e  been  large  and 
unmanageable,  and  the}' fmally  went  out  of  fasliion  in  the  year 
31  i'..c.,  when  Augustus  defeated  the  combined  lleets  of 
.\ntony  and  Cleopatra  at  the  battle  of  Actium.  'I'he  vessels 
which  composed  the  latter  lleets  were  of  the  many-banked 
order,  while  Augustus  had  adopted  the  swift,  low-,  and  handy 
galleys  of  the  Liburni,  wiio  werca  seafaring  and  ])iratical  peo])le 
from  Ilhria  on  the  Adriatic  c-oast.  Their  \essels  were  origin- 
all\'  single-bankers,  but  afterwards  it  is  said  that  two  banks 
were  adopted.  This  statement  is  borne  out  bv  the  e\-idence 
ol  1  I'a  jan's  Cojunm,  all  the  gallexs  reprc-sented  on  it,  with  the 
cxrcptioii   of  one,   being  biremes. 

Augustus  gained  the  a  ictory  at  Actium  largely  owing  to  thr 
handuK-S'-  of  his  I.iinirnian  galkws,  and,  in  consetiuence,  this 
t\  pc  wa^  hence  for  ward  adopted  lof  Ivoman  w  arships.  and  slujts 
ol  niaiiN'  bank's  wrvc  no  longer  built,  'ihe  \er\'  word  "tri- 
I'cme  "  came  to  signiha  warship,  without  relercMice  to  the 
numhei"   of   l)aid%"^   of   (»ars. 

Alttr    \\\r    l\on\'ins    had    completed    the    contjuest    ol    the 
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nations  bordering  on  the  Mediterranean,  naval  war  ceased  for 
a  time,  and  the  fighting  navy  of  Rome  declined  in  importance. 
It  was  not  till  the  establishment  of  the  \"andal  kingdom  in 
Africa  under  Genseric  that  a  revival  in  naval  warfare  on  a 
large  scale  took  place.  No  changes  in  the  system  of  marine 
architecture  are  recorded  during  all  these  ages.  The  gallev, 
considerably  modified  in  later  times,  continued  to  be  the 
principal  type  of  w'arship  in  the  Mediterranean  till  about  the 
sixteenth  century  of  our  era. 

Ancient    Merchant-ships. 

Little  accurate  information  as  we  possess  about  the  warships 
of  the  ancients,  we  know  still  less  of  their  merchant-vessels  and 
transports.  They  were  unquestionably  much  broader,  rela- 
tively, and  fuller  than  the  galleys  ;  for,  whereas  the  length  of 
the  latter  class  was  often  eight  to  ten  times  the  beam,  the 
merchant-ships  were  rarely  longer  than  three  or  four  times 
their  beam.  Nothing  is  known  of  the  nature  of  Phamician 
merchant-vessels.  Fig.  12  is  an  illustration  of  an  Atlienian 
merchant-ship  of  about  500  b.c.  It  is  taken  from  the  same 
painted  vase  as  the  galley  sliown  c^n  T'ig.  g.  If  the  illustration 
can  be  relied  on,  it  shows  that  these  early  Greek  sailing-ships 
were  not  only  relatively  short,  but  very  deep.  The  fore- foot 
and  dead-wood  aft  appear  to  have  been  cut  awav  to  an 
extraordinary  extent,  probably  for  the  purpose  of  increasing 
the  handiness.  The  rigging  was  of  the  type  which  was 
practical Iv  universal   in  ancient  shij)s. 

Fig.  13  gives  the  sheer  draught  or  side  elevation,  the  plan, 
elevatir)ns  of  the  bow  and  stem,  and  a  midship  section  of  a 
Roman  vessel,  which  from  her  proportions  and  the  shape  of 
l)<)^^"  is  su])])osed  to  haAe  been  a  merchant-shij).  The  illus- 
tration is  taken  from  a  model  presented  to  (ireen\\ich  Hospital 
1)\-  Lord  An^on.     The  oritrinal  mf)del  \\asof  white  inarble.  and 
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was  found   in  the  \'illa  Mattel    in    Rome,   in    the    sixteentli 
century. 

We  know  from  St.  Paul's  experiences,  as  described  in  the 
Acts  of  the  Apostles,  that  Mediterranean  merchant-ships 
must  often  have  been  of  considerable  size,  and  that  they  w  ere 
capable  of  going  through  very  stormy  voyages.  St.  Paul's 
ship  contained  a  grain  cargo,  and  carried  276  human  beings. 


l'i(..    U.     Ciieck   nierclKUit-sliip.     About   5(K)  B.r. 

Ill  the  merchant-slui)s  oars  were  onh'  used  as  an  auxiliary 
jiicans  ol  [jropulsion,  thc^  j)rincii_)al  reliance  being  placed  on 
nia^ts  and  sails.  \'css(ds  ol  \\  ideix'  differ(Mit  sizes  ^\'ere  in 
iiM\  llic  lari;'('r  carr\'iii,!4"  lo.oco  talents,  or  J50  tons  ol  cargo. 
Sonl(•tiIne^,  however,  much  l)iggcr  ships  were  usetl.  h  or 
instaiic',  l'lin\-  mentions  a  \essel  in  which  tht^  \'atic;an  obelisk 
and  its  ])edestal,  weiuhiiig  together  nearh'  500  tons,  were 
bioui^dil  from  l{g\])t  to  Italy  about  the  \ear  30  .\.]).  It  is 
lurllicr  statcnl  that  this  \-essel  earned  an  additional  cargo  ol 
Noo  tons  o!  lentils  to  kecj)  \\]c  obelisk  from  shifting  on  boaid. 

Liician,  writi]!^'  in  the  lattei"  half  ol  the  second  ccnturx"  a.m.. 
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mentions,  in  one  of  his  Dialo,^ues,  the  dimensions  of  a  ship 
w  hicli  carried  corn  from  Egypt  to  the  Piraeus.  The  hgures  are  : 
lengtli,    i8o    ft.  ;     breadth,  nearly    30    ft. :    depth    from    deck 


I-'ic.   IS.     KmiKm  nurch.int  sliip. 

to  bottom  of  hold,  43!  ft.  The  latter  hgiire  a])pea!>  to  be 
incredil)le.  TIk^  otiicr  tlimensions  are  api)roximatel\'  those  of 
the  Rnyal  (icovi^e,  described  on  p.  12G. 

Di;t.\ii.s  oi-    Tiii':   Coxs  tkuctiox  or  Giv'Ekk  .\xn  I'Jom.-xx 

(iALLi;VS. 

It  is  onl}'  diu"iim'  the  ])resent  centin"\-  tliat  we  ha\(^  learned, 
with  an\'  certaint)',  what  the  ancient  ClrcH-k  galle\s  were  bkc 
In  the  \'eai"  i'^34  a.i>.  it  was  discoxei'ed  that  a  drain  at  the 
l'ira■u^had  been  c()nstructed  with  a  nimdci' of  sjalis  beaiing 
in^-ci'iptic'iis,    which,    on    examination,    luir.ed    out    to    l)e    the 
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inventtnies  of  the^mcient  dockyard  of  the  Pira'us.  From  these 
inscriptions  an  account  of  the  Attic  triremes  has  been  derived 
b}-  the  German  writers  Boeckh  and  Graser.  The  galleys  all 
appear  to  have  been  constructed  on  much  the  same  model, 
with  interchangeable  parts.  The  dates  of  the  slaljs  range  from 
37.3  ^'^^  3-3  I'-*-'-)  '^"<^  the  following  description  must  be  taken 
as  applying  only  to  galleys  built  within  this  period. 

The  length,  exclusive  of  the  beak,  or  ram,  must  haAC  been  at 
least  12')  ft.,  the  ram  liaving  an  additional  length  of  10  ft. 
The  length  was,  of  course,  dictated  by  the  maximum  number 
of  oars  in  any  onv  tier,  1)\-  the  space  which  it  was  found 
necessary  to  lea\e  between  each  oar,  and  by  the  free  spaces 
between  the  foremost  oar  and  the  stem,  and  the  aftermost 
oar  and  the  stern  of  the  shij).  Xow,  as  it  appears  further  on, 
the  maximum  number  of  oars  in  an\-  tier  in  a  trireme  was  62 
in  the  top  bank,  which  gives  31  a  side.  If  \\e  allow  only 
3  ft.  between  the  oars  we  nmst  allot  at  least  (p  ft.  to  the  portion 
of  tli(^  \essel  occupied  l)y  the  rowers.  The  free  s])aces  at 
stem  and  stern  were,  according  to  the  rei)resentations  of 
those  \-essels  which  have  come  down  to  us,  about  ./,th  of  the 
whole:  and,  if  we  acce])t  this  proportion,  llu-  length  of  a 
trireme,  inde])en(UMitl}' of  its  beak,  would  be  about  i  2O  ft.  d  in. 
II  the  space  allotted  to  each  rower  be  inc•rea^ed,  as  it  ma\' 
vci-y  rcasonabl)-  be,  the  total  length  of  the  ship  woidd  also 
ha\r  to  be  increased  pi"o[)()rtionatel\ .  Ilencc  it  is  not  sui- 
prisiii'^'  iliat  some  authorities  [)ut  the  length  at  o\"er  ij^o  ft. 
Il  inav  be  UKMitioned  in  coi-roborat ion,  that  the  iiiins  of  the 
.\thenian  docks  at  Zea  show  that  tluw  w ere  originalK'at  least 
150  fl.  long.  The_\-  wcvc  also  ii)  ft.  5  in.  w  ide.  The  breadth 
ot  a  trii'eme  at  the  water-line,  anndships,  was  about  i-j  ft., 
p(^rhaps  iiK-reasIng  somewhat  higher  up:  the  sides  tumbled 
home  ;d)o\-e  the  gi'eatest  width.  Th(>S(>  figures  gi\(^  the  w  idtli 
ol    the    hull    ])ioper.  exclusive   of   an   outriggetl   gaiigwa\,    oi" 
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<leck,  whicli,  as  subscqucnlly  explained,  was  constructed  aloiifjf 
tlie  sides  as  a  passage  for  the  soldiers  and  seamen.  The 
drauf;lit  was  from  7  to  8  ft. 

Such  a  vessel  carried  a  crew  of  from  200  to  225,  of  whom  1 74 
were  rowers,  20  seamen  to  work  the  sails,  anchors,  etc.,  and  the 
remainder  soldiers.  Of  the  rowers,  62  occupied  the  upper,  3(S 
the  midille  and  54  the  lower  tier.  Many  writers  have  sup[)osed 
that  each  oar  was  worked  by  several  rowers,  as  in  the  galleys 
of  the  Middle  Ages.  This,  however,  was  not  the  case,  for  it 
has  been  conclusively  proved  that,  in  the  Cireek  galleys,  up 
to  the  class  of  triremes,  at  any  rate,  there  was  only  one  man  to 
each  oar.  For  instance,  Thuc}dides,  describing  the  surprise 
attack  intended  to  be  delivered  on  the  Pirrcus,  and  actually 
delivered  against  the  island  of  Salamis  by  the  Pelopoiuiosians 
in  429  B.C.,  relates  that  the  sailors  were  marched  from  Coiinth 
to  Nis;ra,  the  harbour  of  Megara,  on  the  Athenian  side  of  th(> 
isthmus,  in  order  to  launch  hniv  ships  wdiich  happened  to  be 
lying  in  the  docks  there,  and  that  each  sailor  carried  his 
cushion  and  his  oar,  with  its  thong,  on  his  march.  We  ha\(>, 
moreover,  a  direct  proof  of  the  size  of  the  longest  oars  used  in 
triremes,  for  the  inventories  of  the  Athenian  dockyards  ex- 
pressly state  tliat  they  were  9!  cubits,  or  13  ft.  A  in.  in  length. 
The  reason  why  the  oars  were  arranged  in  tiers,  or  banks, 
one  above  tlie  other  w^as,  no  doubt,  that,  in  this  wa\-,  the 
[)ropel]ing  power  could  be  increased  without  a  correspt)iidiiig 
increase  in  the  length  of  the  shijjs.  To  make  a  long  sea-going 
vessel  sufficiently  strong  without  a  closed  upper  deck'  would 
have  sexerely  taxed  the  skill  of  the  early  sliipl)uilders.  Mon'- 
o\-er,  long  \-essels  would  have  l)e(Mi  verydilTicult  to  mamruxie, 
and  in  the  (ireek  mode  of  hghting,  ramming  being  one  of  the 
chiel  modes  of  ollencc,  facility  in  mano'uvring  was  of  jiiiiiie 
importance.  The  rowers  on  each  side  sat  in  the  sani(M-erli(  al 
longitudinal  ])lane,  and  conseciuentK' the  length  o|  the  inboard 
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portions  of  the  oars  varied  according  as  the  curve  of  tlie 
vessel's  side  approached  or  receded  from  this  vertical  plane. 
The  seats  occupied  by  the  rowers  in  the  successive  tiers  were 
arranged  one  above  the  other  in  oblique  lines  sloping  upwards 
towards  the  stem,  as  shown  in  Figs.  14  and  13.  The  vertical 
distance  between  the  seats  was  about  2  ft.  The  horizontal  gap 
between  the  benches  in  each  tier  was  ab(Kit  3  ft.  The  seats  were 
some  g  in.  wide,  and  foot-supports  were  fixed  to  each  for  the 
use  of  the  rower  next  above  and  behind.  The  oars  were  so 
arranged  that  the  blades  in  each  tier  all  struck  the  water  in  the 
same  fore  and  aft  line.  The  lower  oar-ports  were  about  3  ft., 
the  middle  4}  ft.,  and  the  upper  5!  ft.,  above  the  water.  The 
water  was  prevented  from  entering  the  ports  bv  moans  of 
leather  bags  fastened  round  the  oars  and  to  the  sides  of  the 
oar-ports.  The  upper  oars  were  about  14  ft.  long,  the  middle 
10  ft.,  and  the  lower  7^-  ft.,  and  in  addition  to  these  there  \Nere 
a  few  extra  oars  which  were  occasionally  worked  from  the  plat- 
form, or  deck,  above  the  upper  tier,  probably  by  the  seamen  and 
soldiers  when  thev  were  not  otherwise  occupied.  The  bcnclies 
for  tlie  rowers  extended  froni  the  sides  to  timber  sup^jorts, 
inb(jard,  arranged  in  vertical  planes  fore  and  aft.  Tlicre  were 
two  sets  of  these  timbers,  one  belonging  to  each  side  of  the 
ship,  and  separated  hx  a  space  of  7  ft.  These  tinibers  also 
connected  tiie  ufjper  and  lower  decks  t(\gether.  The  latter 
was  about  i  ft.  above  the  watei-line.  Helow  the  lower  deck 
was  the  hold  which  contained  the  ballast,  and  in  which  th(^ 
api)aratus   lor  bailing  was  fix(\l. 

In  addition  to  oars,  sails  wer(>  used  as  a  means  of  piopulsion 
whene\"er  the  wind   was  favoin-able,  l)ut  not  in  action. 

Tlie  Athenian  gallexs  had,  at  first,  oiu^  mast,  but  aftiM'warcN. 
il  is  thought,  two  wen^  used.  The  mainmast  was  fiu'ni>licd 
with   a   yard   and   S(]uar(?  sail. 

i'lic  U])juM'  deck-,  wliicli  \\as  tlu^  hghting-platform  previou:-ly 
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inentioncd,  was  orit^inally  a  iKinjjj  structure,  and,  perhaps,  did 
not  ()ccu[)y  the  full  width  of  the  vessel  aniidshi[js.  At  the 
i)()\\ ,  however,  it  was  connected  b\-  i)lanking  with  the  sides  of 
the  ship,  so  as  to  form  a  closed- in  space,  or  forecastle.  This 
forecastle  would  doubtless  have  i)roved  of  great  use  in  kcei)ing 
the  ship  dry  during  rough  weather,  and  prohablv  suggested 
ultimately  the  closed  decking  of  the  whole  of  the  ship.  There 
is  no  record  of  wdicn  this  feature,  which  was  general  in 
ancient  Egyptian  vessels,  was  introduced  into  Greek  galleys. 
It  was  certainly  in  use  in  the  Roman  warships  about  the 
commencement  of  the  Christian  era,  for  there  is  in  the 
\'atican  a  relief  of  about  the  date  50  a.d.  from  the  Kcmple  of 
Fortune  at  Prrcneste,  which  represents  part  of  a  bireme,  in 
which  the  row^ers  are  all  below  a  closed  deck,  on  which  the 
soldiers  are  standing. 

In  ruldition  to  the  hghting-deck  i)ro])er  there  were  the  two 
side  platforms,  or  gangways,  already  alluded  to,  which  were 
carried  right  round  the  outside  of  the  vessel  on  about  the  same 
level  as  the  benches  of  the  upper  tier  of  rowers.  Thes(^  i)lat- 
fornis  i^rojected  about  iS  to  24  in.  beyond  the  sides  of  the  hull, 
and  were  sup[)()rted  on  brackets.  Like  the  llying  deck,  these 
]:)assages  were  intended  for  the  acconunodation  of  the  soldiers 
and  sailors,  who  could,  bv  moans  of  them,  mo\'e  freely  round 
the  vessel  without  interfering  with  the  rowers.  They  were 
frequently  fenced  in  with  stout  i)]an]<;ing  on  the  outside,  so 
as  to  ])r()tect  the  soldi(M-s.  Thev  do  not  appear  to  haxe  been 
used  on   gallexs  of  the  earliest  period. 

We  h'AYO  no  direct  e\"id(Mice  as  to  tlie  dimensions  of  ships  of 
lour  and  h\('  banks.  PoKbios  tells  us  that  the  crew  of  a 
Roman  (]uiniiu(M'(Mnr  in  the  hrst  Caitliaginian  War,  at  a  battle 
loughl  in  25(1  i;.e.,  numbei'cd  ',00,  in  addition  to  120  soldiers. 
Xow.  tin-  Hund,ei'  ;( o  can  be  obtained  b}' adding  twolanksol 
resp( ctixcl}-  «>4  and  (>2  rowers   tt)  th(^  172  of  the  trireme.      W'c 


MEDITERRANEAN  AND   RED   SEAS.  45 

may,  perhaps,  infer  that  the  quinquereme  of  that  time  was  a 
little  longer  than  the  trireme,  and  had  about  3  ft.  more 
freeboard,  this  being  the  additional  height  required  to  accom- 
modate two  extra  banks  of  oars.  Three  hundred  years  later 
than  the  above-mentioned  date  Pliny  tells  us  that  this  type 
of  galley  carried  400  rowers. 

We  know  no  detailed  particulars  of  vessels  having  a  greater 
number  of  banks  than  hve  till  we  get  to  the  alleged  forty- 
banker    of    Ptolemy    Philopater.      Of   this    ship    Callixenos 
gives    the    following    particulars: — Her    dimensions    were: 
length,    420    ft.  ;    breadth,    57    ft.  ;     draught,    under   6    ft.  ; 
heiglit    of   stern    ornament    above    water-line,   79  ft.    6    in.  ; 
height  of  stem  ornament,  72  ft.  ;   lengtli  of  the  longest  oars, 
57  ft.     The  oars  were   stated  to  liave  been    weighted  with 
lead  inboard,  so  as  to  balance  tlie  great  overhanging  length. 
The  number  of  the  rowers  was  4,000,  and  of  the  remainder  of 
the  crew  3,300,  making  a  total  of  7,500  men,  for  whom,  we  ar(^ 
asked  to  believe, accommodation  was  found  on  a  vessel  of  the 
dimensions  given.     This  last  statement  is  quite  sutlicient  to 
utterly  discredit  the  whole  story,  as  it  implies  tliat  eacli  man 
had  a  cubic  space  of  only  about  130  ft.  to  live  in,  and  that,  too, 
in  the  climate  of  Egypt.     Moreover,  if  wc  look  into  the  ques- 
tion of  the  oars  we  shall  see  that  the  dimensions  gi\en  are 
absolutely  impossible— that   is  to  sa}-,  if  we  make  the  usual 
assumption  that  the  banks  were    successive    horizontal   tiers 
of  oars  placed  one  above  the  other,     '["here  were  said  to  liaxc 
been    forty   banks.     Now,  the    smallest    distance,    \'erticall\-, 
between   two  successive  banks,  if  the  oar-ports  were  arranged 
as  in    l''ig.  i^^,  with    tlu^   object   of  economi/ing  s])ace  in  the 
\ertical    direction  to  the  greatest  i)ossible  dcgroo,  would  b(^ 
I  ft.   ;  in.     If  the -lowest  oar-j)orts  w(M'(^  3  ft.  aboxe  the  water, 
<in(l  the  tojiinost  bank  were  worked  on  the  gunwale,  wc  shonld 
re(]uire,  to  acc"omino(late  lorty  hanks,  a  height  of  si(.l(MH]ual  |o 
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39  M  I  ft.  3  in.  +  3  ft.  =  51  ft.  9  in.  Xow,  if  the  inboard  por- 
tion of  the  57-ft.  oar  were  only  one-fourth  of  the  whole  lengthy 
or  14  ft.  3  in.,  this  would  leave  57  ft.  -  14  ft.  3  in.  ^  42  ft.  9  in. 
for  the  outward  portion,  and  as  the  height  of  gunwale  on 
which  this  particular  length  of  oar  was  worked  must  have  been, 
as  shown  above,  51  ft.  g  in.  above  tlie  water,  it  is  evident  that 
the  outward  portion  of  the  oar  could  not  be  made  to  touch  the 
water  at  all.  Also,  if  we  consider  the  conditions  of  structural 
strength  of  the  side  of  a  ship  honeycombed  with  oar-ports,  and 
standing  to  the  enormous  height  of  51  ft.  9  in.  above  the  water- 
line,  it  is  evident  that,  in  order  to  be  secure,  it  would  require  to 
be  supported  by  numerous  tiers  of  transverse  horizontal  beams, 
similar  to  deck  beams,  running  from  side  to  side.  Tlie  i)lanes 
of  these  tiers  would  intersect  the  inboard  portions  of  many  of 
the  tiers  of  oars,  and  consequently  prevent  these  latter  from 
being  fitted  at  all. 

If  we  look  at  the  matter  from  another  point  of  view  we  shall 
meet  with  equally  absurd  results.  The  oars  in  the  upper  banks 
of  Athenian  triremes  are  known  to  have  been  about  14  ft.  in 
length.  Underneath  them,  were,  of  course,  two  other  banks. 
If,  now,  we  assume  that  the  upper  bank  tholes  were  5  ft.  6  in.t 
above  the  water-line,  and  that  one-(}uarter  of  the  length  of  the 
upper  bank  oars  was  inboard,  and  if  we  add  thirty-seven 
additional  banks  parallel  to  the  first  bank,  so  as  to  make  forty 
in  all,  simple  proportion  will  show  us  that  the  outboard  portion 
of  the  oars  of  the  uppermost  bank  must  haxe  been  just  under 
99  ft.  long  and  the  total  length  of  each,  if  we  assume,  as  before, 
that  one  quarter  of  it  was  inboard,  woukl  be  132  ft.,  instead  of 
the  57  ft.  given  by  Callixenos.  Any  variations  in  the  al)ove 
assumptions,  consistent  v.itli   possibilities,   would  onl\-  have 

+  'I'll is  t'i,miri'  is  oinained  by  ;ui(lin,<;  the  lirij^lit  oi  the  io\vi--,t  <.ar-])(>rt 
al)'Ac  the  water.  \  i/.,  3  ft.,  to  2  ft.  6  in.,  whicli  i>  twii-e  the  iiiinimurn 
\erti(~al   intir\"al  hotween  successiNC  hanks. 
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the  effect  of  bringing  the  oars  out  still  longer.  We  are  there- 
fore driven  to  conclude,  either  that  tlie  account  given  by 
Callixenos  was  grossly  inaccurate,  or  else  that  the  Greek 
word,  Tt(T(TapaKovTiipj}c^  which  we  translate  by  "  forty-banked 
ship,"'  did  not  imply  that  there  were  forty  horizontal  super- 
imposed tiers  of  oars. 

The  exact  arrangement  of  the  oars  in  the  larger  classes  of 
galloNs  has  always  been  a  puzzle,  and  has  formed  the  subject 
of  mucii  controversy  amongst  modern  writers  on  naval  archi- 
tecture.    The   vessels  were   distinguished,    according    to    the 
nunil)ers  of  the  banks  of  oars,  as  uniremes,  biremes,  triremes, 
quadriremes,  etc.,  up  to  ships  like  the  great  galley  of  Ptolemy 
Philopater,  whicli  was  said  to  have  had  forty  banks.     Now, 
the  difliculty  is  to  know  what  is  meant  by  a  bank  of  oars.     It 
was  formerly  assumed  that  the  term  referred  to  the  horizontal 
tiers  of  oars  placed  one  above  the  other  ;  but  it  can  easily  be 
pro\cd,  bv  attempting  to  draw  the  galleys  with  the  oars  and 
rowers  in  place,  that  it  would  be  very  difhcult  to  accommodate 
as  man\-  as  five  horizontal  banks  and  absolutely  impossible  to 
And   room  for  more  than  seven.     Xot  only  would  the  space 
within  the  hull  of  the  ship  be  totally  insuflicient  for  the  rowers, 
but  the  length  of  the  u{)pcr  tiers  of  oars  would  be  so  great  that 
tlie\-  wDuld  be  unmanag(\able,  and  that  of  the  lower  tiers  so 
small   that  thev  would   be  inefficient.     The  details  gi\-en  bv 
anciciU    writers    throw    ver}-    little    light    upon  this   dilTicult 
Mibit'ct.      Some  authors  ha\"e  stated  that  there  was  oiil\-  one 
man  1(  >  each  oar,  and  we  now  know  that  this  was  the  case  with 
till'  Miiall(M"  classes  of  \"essels,  say,  up  to  those  proxidcd  with 
tlire(\    oi-    four,    to    fi\'e    banks    of    oars;    but   it   is  extiXMuelv 
imi)rol)able    that   the  oars  of  the   largcn"  classes    could    lia\-e 
!)(>(  II  so  work(>(l.     'riie  oars  of  modern  \'e!U'tiaii  gallo\s  were 
(  acli  maiHuxl  b\'  li\'e  rowers.      It  is  impossible  in  this  work  to 
examine  closeK'  into  all  the  rival  tlie()i-ies  as  to  what  constituted 
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a  bank  of  oars.  It  seems  imprf)bable,  for  reasons  before  stated, 
tliat  any  vessel  could  have  had  more  than  five  horizontal  tiers. 
It  is  certain  also  that,  in  order  to  find  room  for  the  rowers  to 
work  above  each  other  in  these  tiers,  the  oar-ports  must  have 
been  placed,  not  vertically  above  each  other,  but  in  oblicjue 


<^  O  ■=)  o  o 

Fig.  H. — Probable  arr.intienient  of  oar-ports  in  ancient  ^!allc\  s. 

rows,  as  represented  in  Fig.  14.  It  is  considered  by  Mr. 
W.  S.  Lindsay,  in  his  "  History  of  Merchant  Shipping  and 
Ancient  Commerce,"  that  each  of  the  obli(]ue  rows  of  oars,  thus 
arranged,  may  have  formed  the  tier  referred  to  in  the  designa- 
tion of  the  class  of  the  vessel,  for  vessels  larger  than  quin- 
queremes.  If  this  were  so,  there  would  then  be  no  difficulty 
in  conceiving  the  possibility  of  constructing  galleys  witli  even 
as  many  as  forty  tiers  of  oars  like  the  huge  alleged  galle\-  of 


OOOOOwOO 

l-"i<',.  15. — Siif;rfesteil  arranf^eniciit  of  oar-i)ort^  in  an  octorenie. 

Ptolemy  Philopnter.     Pig.  15  represents  tlie  disposition  of  the 
oar-ports  according  to  this  theory  lor  an  ocloreme. 

It  apjjcars  to  be  certain  that  the  oars  were  not  \er\-  ad\an- 
tageouslv  arranged,  or  proportioned,  in  the  old  Cireek  gallevs, 
or  even  in  the  Roman  gallevs,  till  the  time  of  the  earlv  C:c>ars, 
for  we  read  that  the  average  speed  of  the  Athenian  triremes 
was  200  stadia  in  the  day.  If  the  stadiiun  \\erc  equal  in 
length  to  a  furlong,  and  the  working  day  supjjosed  to  be  liniited 
to  ten  hours,  this  would  corres])ond  to  a  s{)eed  of  onlv  two  and  a 
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half  miles  an  hour.  The  lengths  of  the  oars  in  the  Athenian 
triremes  have  been  already  given  (p.  42)  ;  even  those  of  the 
upper  banks  were  extremely  short — only,  in  fact,  about  a  foot 
longer  than  those  used  in  modern  8-oared  racing  boats.  On 
account  of  their  shortness  and  the  height  above  the  water  at 
which  they  were  worked,  the  angle  which  the  oars  made  with 
the  water  was  very  steep  and  consequently  disadvantageous. 
In  the  case  of  the  Athenian  triremes,  this  angle  must  have  been 
about  30".      This  statement  is  confirmed  by  all  the  paintings 


Fir,.  16. — Roman  n;i 


About  110  A.I). 


and  sculptures  whicli  have  come  down  to  us.  It  is  proved 
i'qually  by  the  painting  of  an  Athenian  bireme  of  500  b.c. 
sho\\n  in  Fig.  <),  and  bv  the  Roman  trireme,  founded  on  the 
sculptures  of  Trajan's  Column  of  about  no  .\.d.,  slun\n  in 
Fig.  rf).+  In  fact,  it  is  evident  that  the  ancients,  before  the 
time  of  the  introduction  of  the  Liburnian  gal](\v,  did  not 
understand  the  art  of  rowing  as  wo  do  to-day.  The  celebrated 
Liburnian  gallexs,  which  were  first  used  by  the  Romans,  for 
war  purjjoses,  at  the  battle  of  Actium  under  Augustus  Ca'sar, 

I  riiis  illustration  is  taken  from  Charnock's  "  llistor}'  of  Marine  .\rclii- 
ti^cture."  It  is  coijied  hv  Chariiock  from  l^asius,  ulio,  in  his  turn,  lias 
cvidentK    fMiiiidcd    it   on    the  sruljitures   i>n   'irajan's   Column. 
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were  said  to  have  had  a  speed  of  four  times  tfiat  of  tlie  old 
triremes.  The  modern  f^alleys  useH  in  tlie  Mediterranean 
in  the  seventeentli  century  are  said  to  have  occasionally 
made  the  passage  from  Naples  to  Palermo  in  seventeen  hours. 
This  is  equivalent  to  an  averaj^e  speed  of  between  ii  and 
12  miles  per  hour. 

The  timber  used  by  the  ancient  races  on  tlie  sliores  of  the 
Mediterranean  in  the  construction  of  their  ships  appears  to 
have  been  chiefly  fir  and  oak  ;  but,  in  addition  to  these,  many 
other  varieties,  such  as  pitcli  pine,  elm,  cedar,  chestnut,  ilex, 
or  evergreen  oak,  ash,  and  elder,  and  even  orange  wood,  ai)pear 
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Fig.  17.  — I.ibiirnian  f^alley.     Conjectural  iLstor.ition. 

to  have  been  tried  from  time  to  time.  They  do  not  seem  to 
have  understood  the  virtue  of  using  seasoned  timber,  for  we 
read  in  ancient  history  of  fleets  having  been  completed  ready 
for  sea  in  incredibly  short  periods  after  the  felling  of  the  trees. 
Thus,  the  Romans  are  said  to  ha\e  built  and  eciuijjped  a  fle(>t 
of  220  vessels  in  45  days  for  the  purpose  of  resisting  the 
attacks  of  Hiero,  King  of  Syracuse.  In  the  second  Punic  \\'ar 
Scipio  put  to  sea  with  a  fleet  which  was  stated  to  have  been 
completed  in  forty  days  from  the  time  the  timber  ^vas  felled. 
On  the  other  hand,  the  ancients  believed  in  all  sorts  of  absurd 
ruh.'S  as  to  the  i)r()per  tlay  of  the  mocui  on  which  to  fell   trees 
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for  shipbuilding  purposes,  and  also  as  to  the  quarter  from  which 
the  wind  should  blow,  and  so  forth.  Thus,  Hesiod  states 
that  timber  should  only  be  cut  on  the  seventeentii  day  of  the 
moon's  age,  because  the  sap,  which  is  the  great  cause  of  early 
decay,  would  then  be  sunk,  the  moon  being  on  the  wane. 
Others  extend  the  time  from  the  fifteenth  to  the  twenty-third 
day  of  the  moon,  and  appeal  with  confidence  to  the  experience 
of  all  artificers  to  prove  that  timber  cut  at  any  other  period 
rapidly  becomes  worm-eaten  and  rotten.  Some,  again, 
asserted  that  if  felled  on  the  day  of  the  new  moon  the 
timber  would  be  incorruptible,  while  others  prescribed  a 
different  quarter  from  which  the  wind  should  blow  for 
every  season  of  the  year.  Probably  on  account  of  the  ease 
with  which  it  was  worked,  fir  stood  in  high  repute  as  a  material 
for  shipbuilding. 

The  structure  of  the  hulls  of  ancient  ships  was  not  dissimilar 
in  its  main  features  to  that  of  modern  wooden  vessels.  The 
^■ery  earliest  types  were  proba*bly  without  external  keels.  As 
the  practice  of  naval  architecture  advanced,  keels  were  intro- 
duced, and  served  the  double  purpose  of  a  foundation  for  the 
framing  of  the  hull  and  of  preventing  the  vessel  from  making 
leewav  in  a  wind.  Below  the  keel  proper  was  a  false  keel, 
V,  hich  was  useful  when  vessels  were  hauled  up  on  shore,  and 
abo\e  the  keelson  was  an  upper  false  keel,  into  wliicli  the  masts 
were  stepped.  The  stem  formed  an  angle  of  about  70"  with  the 
water-line,  and  its  junction  with  the  keel  was  strengthened 
by  a  stout  knee-piece.  The  design  of  the  stem  aboxe  water  was 
often  highly  ornate.  The  stern  generally  rose  in  a  graceful 
c:ur\'e,  and  was  also  lavishly  ornamented.  Fig.  18  gives  scMiie 
illustrations  of  the  highly  ornamented  extremities  of  the  stern 
and  i)row  ol  Roman  galleys.  1  hese  show  what  considerable 
pains  the  anciiMits  bestowed  on  the  decoration  of  their  vessels. 
There  was  no  rudder-post,  the  steering  ha\Mng  been  eifectiHl 
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!)}•  means  of  sj)ocial  oars,  as  in  the  earl\-  Egyptian  vessels. 
Into  the  keel  were  notched  the  floor  timbers,  and  the  heads 
of  these  latter  were  bound  together  by  the  keelson,  or  inner 
keel.  I5eams  connected  the  top  timbers  of  the  opposite 
branches  of  the  ribs  and  formed  the  sLi|)port  for  the  deck. 
The  i)lanking  was  i)ut  on  at  right  angh^s  to  the  frames,  the 


l-'Ui.  18. — Stem  ami  stern  ornnim-iits  of  j4.ilU\' 


butting  ends  of  the  ph'inks  being  coniuH-tcd  by  dovetails.  The 
skill  of  the  ship  was  strengtliencd,  in  the  Athenian  galleys,  1)\ 
means  of  stout  j)lanks,  or  waling-pieccs,  carried  hon/.oiitalK 
rfuind  the  ship,  (>ach  pair  meeting  tog(nluT  in  front  of  the 
^tem,  where  llitw  h)rmed  the  h)uiidations  lor  ilu^  beaks,  m" 
rams.  llu^  hulls  were  further  strengthened  by  means  ol 
girding-cables,  also  carruxl  hori/oiilall}  round  ihe  hull,  m  the 
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Vie.  \').     How  of 
imcii'iit  \vai-f4itllcy. 


angles  formed  by  the  projection  of  the  waling-pieces  beyond 
tlie  skin.  These  cables  passed  through  an  eye-hole  at  the  stem, 
and  were  tightened  up  at  the  stern  by  means  of  levers.  It  is 
supposed  that  they  were  of  use  in  holding 
the  ship  together  under  the  shock  of  ram- 
ming. The  hidl  was  made  water-tight  1)\' 
caulking  tlie  seams  of  the  planking. 
Originall}"  tliis  was  accomplished  witli  a 
l)ast(^  formed  of  ground  sea-shells  and 
water.  This  ])aste,  however,  not  having 
much  cohesion,  \\as  liable  to  crack  and 
fall  out  wluMi  the  vessel  strained.  .\ 
slight  imi)ro\-emeiit  was  made  when  tlu^  shells  were  calcined 
and  turned  into  lini(\  Pitch  and  wax  were  also  employed, 
but  wei(^  eventuallv  superseded  b\'  the  use  of  llax,  which 
was  driven  in  between  the  seams.  I'dax  was  certainly  used  foi' 
caulking  in  the  time  of  Alexander  the 
(heat,  and  a  similar  material  has  ccjntinued 
to  be  emploved  lor  this  purjjose  down 
to  th(>  present  daw  In  addition  to  caulk- 
ing the  seams,  it  was  also  customarx'  to 
coat  o\-er  the  bottom  with  pitch,  and  the 
Romans,  at  any  rate,  used  sometinu>s  to 
s!i(\-ilh  tluMr  gall vs  with  sheet  lead  fas- 
tened to  tli(>  i)lanking  with  copper  nails, 
lliis  was  piovcd  by  the  discover\-  of  one 
(>|  Trajan's  galleys  in  Lake  Riccio  after  it 
had     \mh\\     sul)in(M'g(Ml     for     o\(M"     thirtecMi 

ceiilui  les. 

I  he  l)(iw-,  ot  the  ancient  war  galhws  wert^  so  consti'ucted  as 
111  act  as  rams.  I  lie  ram  was  niad(M)f  hard  timber  project  ing 
l>e\(in(l  llie  line  ol  the  how,  between  it  and  the  hir(^loot. 
il    was    iisii;ill\    made   ol    nak.  elm,  oi'  ash.  ex'cn    wIumi   all    the 
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rest  of  the  liull  was  constructed  of  soft  timber.  In  later 
times  it  was  sheathed  with,  or  even  made  entirely  of, 
bronze.  It  was  often  highly  ornamented,  either  with  a 
carved  head  of  a  ram  or  some  otlier  animal,  as  shown 
in  Figs.  8  to  1 1  ;  sometimes  swords  or  spear-heads  were 
added,  as  shown  in  Figs.  19  and  20.  A  relic  of  this 
ancient  custom  is  found  to  this  day  in  the  ornamentation 
of  the  prows  of  the  Venetian  gondolas.  Originally  the  ram, 
or  rostrum,  was  visible  above  the  water-line,  but  it  was 
afterwards  found  to  be  far  more  effective  when  wholly 
immersed.  In  addition  to  the  rams  there  were  side  pro- 
jections, or  catheads,  above  water  near  tlie  bf)w.  The 
ran:i  was  used  for  sinking  the  opposing  vessels  by  pene- 
trating their  hulls,  and  the  catheads  for  shattering  their  oars 
when  sheering  up  suddenly  alongside.  Roman  galleys  were 
fitted  with  castles,  or  turrets,  in  which  were  placed  fighting 
men  and  various  engines  of  destruction.  They  were  fre- 
quently temporary  structures,  sometimes  consisting  of  little 
more  than  a  protected  platform,  mounted  on  scaffolding, 
which  could  be  easily  taken  down  and  stowed  awav. 
The  use  of  these  structures  was  continued  till  far  into  the 
Middle  Ages. 


CHAPTER     III. 

AXCIEXT    SHIPS    IN'    THE    SEAS    OF    NORTHERX    EUROPE. 

Outside  the  Mediterranean  it  is  known  that  some  of  the 
northern  nations  had  attained  to  very  considerable  skill  in  the 
arts  of  shipbuilding  and  navigation.  Csesar  gives  a  general 
description  of  the  ships  of  the  \'eneti,  who  occupied  the 
country  now  known  as  Brittany,  and  who  had  in  their  hands 
tlie  carrying  trade  between  Gaul  and  Britain. f  As  might 
be  expected  from  the  stormy  nature  of  the  Atlantic,  the 
'S'eneti  were  not  able  to  place  any  reliance  on  oars  as  a  means 
for  propulsion.  According  to  Caesar's  account,  they  trusted 
solely  to  sails.  Their  vessels  were  built  entirely  of  oak  of 
great  thickness.  He  also  mentions  that  the  beams  were  as 
much  as  12  in.  in  depth.  The  bottoms  of  these  vessels  were 
very  ilat,  so  as  to  enable  them  the  better  to  be  laid  up  on  the 
beach.  The  hulls  had  considerable  sheer,  both  at  the  stem  and 
stern.  The  sails  were  of  dressed  hide,  and  the  cables  were  iron 
chains.  It  is  evident  from  this  cursory  description  that  the 
ships  of  the  Wneti  were  not  based  upon  Mediterranean  models, 
and  It  i^  highly  probable  that  they,  rather  than  the  oar- 
propelled  galleys,  may  be  regarded  as  the  prototypes  of  llio 
carl}'  sea-going  vessels  of  Northern   Europe. 

.Although  the  art  of  ship  construction  had  attained  to  great 
importance  amongst  the  \'eneti,  their  neighbours,  the  I'ritons, 
\\cr(>  still  \er_\-  l)ackward  in  tliis  rcsjxct  at  the  time  of  tlu>  ln>t 
Roman  inxasion.     C;esar  states  that  their  vessels  were  oi  \ery 

t   "  C.xsar,  (l.>  ]V-11(,  (  "..tIIu  >i,"  hk,  lii.  cliiiii,  13. 
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si ii.'ht  construction,  the  framework  being  madeof  light  timber, 
over  which  was  stretched  a  covering,  or  skin,  of  strong  hides. 
Sometimes  the  framework  was  of  wicker. 

The  ancient  Saxons,  who  were  notorious  as  pirates  on  the 
North  Sea,  made  use  of  boats  similar  to  those  of  the  ancient 
Britons.  At  the  time  of  their  invasion  of  Britain,  however, 
their  vessels  must  have  been  larger  and  of  more  solid  con- 
struction, though  we  must  dismiss,  as  an  obvious  absurdit}-, 
the  statement  that  the  first  invading  army  of  9,000  men  was 
carried  to  this  country  in  three  ships  only.  It  is  much  more 
probable  that  the  expedition  was  embarked  in  three  fleets. 

The  Saxon  kings  of  England  often  maintained  very  con- 
siderable fleets  for  the  purpose  of  protecting  the  coast  from  the 
Danes. 

Alfred  the  Great  is  generally  regarded  as  the  founder  of  the 
English  Navy.  He  designed  ships  which  w  ere  of  a  better  type 
and  larger  size  than  those  of  his  enemies,  the  Danes.  They 
were  said  to  have  been  twice  as  long  as  the  vessels  which  they 
superseded.  The  Saxon  Chronicle  says,  "  They  were  full  twice 
as  long  as  the  others  ;  some  had  sixty  oars,  and  some  had 
more  ;  they  were  swifter  and  steadier,  and  also  higher  than  the 
others;  they  were  shaped  neither  like  the  I'"risian,  n(;r  the 
Danish,  but  so  as  it  seemed  to  him  they  would  be  most  eflicient." 
In  897  Alfred  met  and  defeated  a  Danisli  squadron,  in  all 
prcjbability  with  his  new  ships. 

Edgar  (959  10975)  is  stated  to  have  kept  at  sea  no  less  than 
3,600  vessels  of  \-arious  sizes,  divided  into  three  fleets,  and  the 
old  liistorian\\'illiamof  Malmesbury  tells  us  that  this  king  took 
an  active  personal  interest  in  his  navy,  and  that  in  summer 
time  he  would,  in  turn,  embark  ruid  cruise  with  each  of  the 
scjuadrons. 

I'ig.  21  is  an  illustration  of  an  Anglo-Saxon  ship  taken  from 
ail  old   Saxon  calendar,  which   is,  or  was,   in  the  Cottonian 
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Library,  and  which  is  supposed  to  have  been  written  about  half 
a  century  before  the  Norman  Conquest,  It  is  reproduced 
in  Strutt's  "  Compleat  View  of  the  Manners,  Customs,  Arms, 
Habits,  etc.,  of  the  hihabitants  of  Engkmd,  from  the  arrival 
of  the  Saxons  till  the  reign  of  Henry  VIII.,"  published  in  1775. 
The  proportions  of  the  boat  as  represented  are  obviously 
impossible.  The  sketch  is,  however,  interesting,  as  showing 
the  general  form  and  mode  of  planking  of  the  vessel,  and  the 


HiG.  21.— Aiifilo-Saxon  shii).     About  900  a. d. 

nature  of  the  decorations  of  the  bow  and  stern.  We  see  that 
the  \essel  was  a  warship,  as  the  keel  prolonged  formed  a 
foniiidable  ram.  We  also  may  notice  that  the  sail  was  relied 
on  as  a  principal  means  of  propulsion,  for  there  are  apparently' 
no  notches  or  row-locks  for  oars.  The  steering  was  eliected 
by  two  large  oars,jn  a  similar  manner  to  that  adopted  by  the 
ancitnt  F.gvptians  and  other  Mediterranean  peoples.  The 
extraordinarx'   cliaracteM-  of  the   deck-house  will    be  obseived. 
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It  is,  of  course,  purely  symbolical,  and  may,  at  most,  be  inter- 
preted as  meaning  that  the  vessel  carried  some  sort  of  struc- 
ture on  deck'. 

In  the  seventh  and  eighth  centuries  of  the  Christian  era  the 
scene  of  maritime  activity  was  transferred  from  the  Mediter- 
ranean to  the  North  of  Europe.  The  Norsemen,  who  overran 
the  whole  of  the  European  sea-board  at  one  time  or  another, 
were  the  most  famous  navigators  of  the  period  immediately 
preceding  the  Middle  Ages.  Any  record  connected  with  their 
system  of  ship-construction  is  necessarily  of  great  interest. 
The  fleets  of  the  Norsemen  penetrated  into  the  Mediterranean 
as  far  as  the  imperial  city  of  the  Eastern  emperors.  In  the 
north  they  discovered  and  colonized  Iceland,  and  even  Green- 
land ;  and  there  are  good  grounds  for  believing  that  an 
expedition,  equipped  in  Iceland,  founded  a  colony  in  what  are 
now  the  New  England  States  five  centuries  before  Columbus 
discovered  the  West  Indies.  Unfortunately,  the  written 
descriptions  extant  of  the  Norse  ships  are  extremely  meagre, 
and  if  it  had  not  been  for  the  curious  custom  of  the  Norsemen  of 
burying  their  great  chiefs  in  one  of  their  ships  and  heaping 
eartli  over  the  entire  mass,  we  should  now  know  nothing  for 
certain  of  the  character  of  their  vessels.  Many  of  these  ship- 
tombs  have  been  discovered  in  modern  times,  but  it  happened 
in  the  majority  of  instances  that  the  character  of  the  earth  used 
was  unsuited  to  their  preservation,  and  most  of  the  woodwork 
was  found  to  be  decayed  when  the  mounds  were  explored. 
Fortunately,  however,  in  two  instances  the  vessels  were 
buried  in  blue  clay,  which  is  an  excellent  preserver  of  timber, 
and,  thanks  to  the  discoverv  of  these,  we  have  now  a  tolerably 
complete  knowledge  of  the  smaller  classes  of  vessels  used  by  the 
Vikings.  One  of  tliem  was  discovered,  in  1867,  at  Ilaugen, 
but  by  far  the  most  important  was  found  in  1880,  at  Ciogstad, 
near  Sandefjord,  at  tlio  entrance  of  the  Fjord  of  Christiania. 
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Though  this  vesssl  is  comparatively  small,  she  is,  probably,  a 
correct  representative  of  the  larger  type  of  ships  made  use  of 
by  the  renowed  adventurers  of  the  North  in  their  distant 
expeditions. 

In  view  of  the  great  interest  attaching  to  this  fmd,  a  de- 
tailed description  of  the  vessel  is  given.  The  illustrations 
(Figs.  22  to  26),  showing  an  end  elevation,  longitudinal  and 
cross-sections,  and  the  half-plan  with  her  lines,  are  taken  from 
the  "  Transactions  of  the  Institution  of  Naval  Architects. "t 
The  boat  was  clinker-built  and  wholly  of  oak.  Her  principal 
dimensions  are:  length,  77  ft.  11  in.  ;  extreme  breadth,  16  ft: 
7  in.  ;  and  depth,  from  top  of  keel  to  gunwale,  5  ft.  9  in.  The 
keel  is  14  in.  deep,  the  part  below  the  rabbet  of  the  garboard 
or  lowest  strakes  of  the  planking,  being  1 1  in.  deep,  and  4,/  in. 
thick  at  the  bottom.  The  width  across  the  rabbet  is  3  in.,  while 
the  portion  above  the  rabbet  and  inboard  is  7  in.  wide.  The 
keel  and  stem  and  stern-posts  run  into  each  other  with  very 
gentle  curves.  The  keel  itself  is  57  ft.  long,  and  to  it  are 
connected,  by  vertical  scarves  and  a  double  row  of  iron  rivets, 
the  forefoot  and  heel-pieces,  which  latter  are  fastened  in  a 
similar  manner  to  the  stem  and  stern-posts.  These  posts  arc 
15  in.  deej)  at  the  scarf,  gradually  tapering  upwards.  The 
framing  of  the  bottom  is  formed  of  grown  lloors  resting  on  the 
top  of  the  keel,  and  extending  in  one  piece,  from  slielf  to  shelf, 
as  shown  on  the  transverse  section  (Fig.  23).  There  are 
seventeen  of  these  doors  in  all,  spaced  in  the  body  of  the  bo^it, 
on  the  average  3  ft.  3  in.  apart.  They  are  4  in.  in  diameter 
at  tlie  garboard  strake,  and  taper  in  both  dimensions,  so  thai 
they  are  less  than  3  in.  at  the  shelf.  They  are  not  fastf^ied 
to  the  keel.  Tlie  planking  is  put  on  clinker  fashion.  There 
are  sixte(Mi  stra-kes  a  side,  the  breadth  of  each,  runidships, 
being  on   the  a\'erage  9^  in.,  including  the  land  of   i    in.,  antl 

t  \'o\.  xxii,,  p.  298.     Pnper  liy  Mr.  Colin  Anhcr. 
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the  length  of  planks  varies  from  8  ft.  to  24  ft.  The  thickness 
is  generally  i  in.  The  tenth  plank  from  the  keel  is,  however, 
ij  in.  thick,  and  forms  a  kind  of  shelf  for  the  beam -ends. 
The  third  plank  from  the  top  is  i|-  in.  thick,  and  is  pierced 
with  4-in.  holes  for  the  oars,  of  which  there  are  sixteen  on  each 
side.  The  two  upper  strakes  are  only  |  in.  thick,  and  inside  the 
top  one  is  placed  the  gunwale,  which  is  3  in.  x  4^  in.  The  planks 
are  fastened  together  by  iron  rivets  spaced  from  6  in.  to  8  in. 
apart.  The  heads  of  the  rivets  are  i  in.  in  diameter,  and  the 
riveting  plates  |  in.  square.  The  planks  are  worked  down 
from  thicker  slabs,  and  a  ledge  i  in.  in  height  is  left  on  the 
in-board  surface  of  the  middle  of  each  plank.  The  planks 
bear  against  each  floor  at  two  points,  viz.  the  upper  edge  and 
the  projecting  ledge.  Fig.  24  sliows  a  section  of  a  lloor  and  of 
the  plank,  with  its  projecting  ledge.  The  fastenings  of  the 
])hinking  to  the  floors  are  very  peculiar.  Two  holes  are  bored 
transversely  in  the  ledge,  one  on  either  side  of  each  floor. 
There  is  a  corresponding  hole  running  fore  and  aft  through 
the  floor,  and  through  these  holes  are  passed  ties  made  of  the 
tcnigli  roots  of  trees  barely  .{  in.  in  diameter,  crossed  on  the 
ledge  and  passing  once  through  each  hole.  The  only  iron 
fastening  between  the  i)lanking  and  the  Hocm's  is  at  the  extreme 
ends  of  the  latter,  where  a  single  nail  is  dri^•en  through  each, 
and  riveted  at  the  ends  of  the  floors.  The  beams  rest  on  the 
slielf  strake  and  on  the  tops  of  the  floor-ends.  They  are  7  in. 
wide  and  4  in.  deep.  1  liey  are  connected  witli  the  planking 
by  knees  (see  the  section.  Fig.  23),  fastened  to  their  upper  faces 
and  to  the  side  of  the  ship  as  far  up  as  the  oar-strake,  or 
"  ma  in  wale,"  by  means  of  oak  trenails.  The  knees  are  not  so 
wide  as  the  beams,  and  consequently  a  ledge,  or  landing,  is 
left  on  each  side" of  the  latter  which  supports  the  flooring,  or 
bottom  beards.  The  to[)  strakes  are  connected  to  the  bodv 
of  {\\c  vessel   b\'  short  timbers,  shown   in  the  section,    I-'ig.  2^. 
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Tliese  are  placed  in  the  si)aces  between  the  knees.  The  beams 
are  supported  in  the  middle  by  short  pillars  resting  on  the 
throats  of  the  floors. 

The  vessel  was  i)ropclled  by  sails  as  well  as  oars.  It  was 
fitted  with  a  single  mast  ;  the  arrangements  for  stepping  and 
raisingand  lowering  the  latter  were  peculiar.  A  beam  of  oak, 
II  ft.  long,  19  in.  wide,  and  14  in.  deep,  formed  the  step.  A 
side  elevation  of  this  is  shown  at  s,  in  the  longitudinal  section, 
l-'ig.  25,  and  a  cross-section  in  1*  ig.  23.  The  step,  as  may  be 
seen,  is  countersunk  over  the  throats  of  the  floors  ;  it  is  tapered 
towards  the  ends,  and  a  piece  (c)  nearly  12  in.  thick,  im- 
mediately forward  of  the  mast,  rises  vertically  out  of  it.  This 
piece  is  fastened  to  a  huge  log  of  oak,  16  ft.  long,  38  in.  broad, 
and  14  in.  deep  in  the  middle,  marked  /  (T  igs.  2=,  and  26),  which 
rests  on  a  st)le-piece  about  4  in.  thick.  The  sole-piece  is 
countersunk  over  the  beams.  The  large  log  is  called  by  Mr. 
Colin  Archer  the  "  hsh,"  partly  because  its  ends  are  fashioned 
to  represent  the  tails  of  two  whales,  and  i)artly  because  the 
mast  partners  of  modern  ships,  which  take  the  place  of  this 
lieaxy  piece,  are  to  this  day  called  Fisken  in  Norway.  The 
lish  contains  a  slot  (h)  nearly  6  ft.  long,  and  the  same  width 
as  the  mast,  i2|  in.  The  mast  goes  through  the  forward  end 
of  the  slot,  and  when  it  is  in  use  the  slot  is  filled  up  with  a  heavy 
skill.  When  the  mast  is  lowered  for  going  into  action,  or  when 
going  against  a  head- wind,  tlie  slab  is  removed,  and  the  fore- 
stay  slacked  off,  thus  permitting  the  mast  to  fall  aft.  The 
sail  used  was  a  solitary  square  one.  1  he  rudder  resembles 
a  short  oar.  It  is  hung  by  a  rope  passing  through  a  perforated 
conical  chock  on  the  starboard  side  of  the  ship.  There  is  an 
iron  o\el)olt  near  the  bottom  edge,  through  which  a  rope 
jjrobabl}' j)assod  for  the  purpose  of  raising  the  rudtler  when  not 
in  use.  The  rudder  was  worked  by  means  of  a  tiller  fitted 
into   the  socket   at    the   i.ip[)er  fiul. 
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Unfortunately,  the  two  extreme  ends  of  the  ship  have 
decayed  away,  so  that  it  is  not  possible  to  determine  with 
accuracy  what  was  the  appearance  of  the  bow  and  stem.  It 
is,  however,  probable,  from  the  direction  taken  by  the  planking 
towards  the  ends,  that  the  vessel  possessed  very  considerable 
sheer.  As  may  be  seen  from  the  plan,  the  character  of  the 
lines  was  extremely  fine,  and  it  is  probable  that  the  boat  was 
capable  of  high  speed.  The  remains  of  the  ropes  which  have 
been  discovered  prove  that  they  were  made  from  the  bark  of 
trees. 

This  vessel  may  be  considered  as  a  connecting  link  between 
the  ancient  and  mediaeval  types  of  sliips.  Her  proportions  and 
scantlings  prove  that  her  builders  had  a  large  experience  of 
shipbuilding,  that  they  fully  understood  how  to  work  their 
material  and  to  adapt  it  properly  to  the  duty  it  had  to  fulfil, 
and  also  that  they  understood  the  art,  which  was  subsequently 
lost,  to  be  revived  only  in  modern  times,  of  shaping  the  under- 
water portion  of  the  hull  so  as  to  reduce  the  resistance  to  the 
passage  of  the  vessel  through  the  water.  The  only  part  of  the 
structural  design  to  which  any  serious  exception  can  be  taken  is 
the  very  slight  cliaractcr  of  the  connection  between  the  top 
sides  and  the  body  of  the  boat,  and  even  this  defect  was 
probably  not  very  serious  when  we  take  into  account  the 
lightness  of  the  loading,  and  the  fact  that  it  probably  con- 
sisted chieih'  of  live  cargo,  so  tliat  there  was  little  dead  weight 
to  cause  serious  straining. 

\'cssels  of  the  type  of  the  \'iking  ships  were  built  in  Denmark 
at  a  Aery  earl}-  date.  In  18O5  three  boats  were  discovered 
])unccl  in  a  peat  bog  in  jutlaiid.  Danish  anti(|uaries  con>i(ler 
that  th('_\'  wer(>  built  about  the  fifth  century  of  our  era.  The 
laigest  is  70  ft.  in  Feugth  and  of  such  an  excellcMit  t\pe  that 
boats  (jf  somewhat  similar  form  and  construction  are  in 
uui\('is;il    use   to   this  (la\    all    rountl    the   coasts  ot     .\orw;i\. 
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Such  an  instance  of  persistency  in  type  is  without  parallel  in 
the  history  of  shipbuilding,  and  is  a  wonderful  proof  of  the 
skill  of  the  Norsemen  in  designing  and  building  vessels.  The 
boat  in  question  is  clinker-built,  the  planks  having  the  same 
peculiarities  as  those  of  the  Viking  ship  just  described.  It  is 
of  the  same  shape  at  both  ends,  and  has  great  sheer  at  both 
stem  and  stern.  The  rowlocks,  of  which  there  are  tlrrty, 
prove  that  the  vessel  was  intended  to  be  rowed  in  eitlier 
direction.  This  also  is  a  peculiarity  of  the  modern  Norwegian 
rowboat.  The  steering  was  effected  by  means  of  a  large  oar, 
or  paddle.  Tliere  is  no  trace  of  a  mast,  nor  of  any  fitting  to 
receive  one  ;  nor  was  the  vessel  decked  The  internal  framing 
was  admirably  contrived.  In  fact,  it  would  be  diOicult,  even  at 
the  present  time,  to  find  a  vessel  in  which  lightness  and  strength 
were  better  combined  than  in  this  fiftcen-liundred-year-old 
specimen  of  the  shipbuilder's  art. 


CHAPTER    IV, 

MEDIAEVAL    SHIPS. 

In  the  timesof  the  Norman  kingsof  England  both  the  war  and 
tlie  mercantile  navies  of  tlie  country  were  highly  developed. 
William  the  Conqueror  invaded  this  island  without  the  assist- 
ance of  a  war  navy.  He  trusted  to  good  luck  to  transport  his 
army  across  the  Channel  in  an  unprotected  lleet  of  small 
vessels  which  were  built  for  tliis  purpose,  and  which  were  burnt 
by  his  order  when  the  landing  had  been  effected.  We  possess 
illustrations  of  these  transport  vessels  from  a  contemporary 
source — the  Bayeux  tapestry,  which  was,  according  to  tra- 
dition, the  work  of  Queen  Matilda,  the  Conqueror's  consort. 
Fig.  27  represents  one  of  these  vessels.  It  is  obviously  of 
Scandinavian  type,  resembling  in  some  of  its  features  the 
Viking  ship  shown  in  Figs.  22  to  26.  .\pparently,  oars  were 
not  used  in  this  particular  boat ;  the  propulsion  was  effected 
by  means  of  a  single  square  sail.  The  mast  unshipped,  as  we 
know  from  other  illustrations  on  the  same  piece  of  tai)estr\-. 
The  steering  was  effected  by  a  rudder,  or  steering-board,  on  the 
starboard-sid{\  In  all  the  illustrations  of  sliips  in  this  tapestr\" 
the  main  sheet  was  held  by  the  steersman,  a  fact  which  shows 
that  the  Xonnans  wore  cautious  navigators.  Another  ship 
is  reprosenlod   with   ten  hoi'ses  on   board. 

^^'e  jjossess  confM-malury  ex'idence  that  th(>  sliip  shown  in 
1"  ig.  27  rc])res(Mits  ,a  lyi)C  that  was  prcnalcnt  on  our  coasts  in 
the  eleventh  and  two  following  centuries,  for  \('r\  siniihir 
l)oats  are  sliown  in  tlu^  transcript  of  Matthew  I'aris's  "  1  listor\- 
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of  tlie  Two  Kings  of  Offa  "  (now  in  the  Cottonian  I^ibrary), 
the  illustrations  in  which  are  supposed  to  have  been  drawn 
by  Matthew  Paris  himself.  The  history  is  that  of  two  Saxon 
princes  who  lived  in  the  latter  half  of  the  eighth  century,  and 
was  written  in  the  hrst  half  of  the  thirteenth.  We  may  fairly 
suppose  that  the  illustrations  represented  tlie  t\pes  of  vessels 
with  which  the  historian  was  familiar.  'I'hey  were  all  of  the 
type  depicted  in  the  Bayeux  tapestry.  Tiiey  are  of  the  same 
shape  at  both  ends,  just  like  the  Viking  ship,  and  it  may  be 


Fig.  27  — One  of  William  the  Coiiqiieror's  ships.     I0()6  a.d. 

added,  like  the  boats  to  this  day  in  common  use  along  the 
coasts  of  Norway. 

It  must  not  be  supposed  that  the  art  of  building  ships  of 
larger  size,  which  was,  as  we  have  seen,  \\  ell  understood  by  the 
Romans,  about  the  commencement  of  our  era,  was  forgotten. 
On  the  contrary,  tliough,  no  doubt,  the  majorit}'  of  shi])S  of 
the  eleventh  and  tw  clfth  centuries  were  of  small  dinu>nsions,yet 
we  occasionally  meet  with  notices  (jf  vessels  of  comparali\ely 
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large  size.  Such  an  one,  for  instance,  was  La  Blanche  Nef, 
built  in  the  reign  of  Henry  I.,  and  lost  on  the  coast  of  Nor- 
mandy in  the  year  11 20  a.d.  The  ship  was  built  for  Prince 
William,  the  son  of  the  King,  and  he  was  lost  in  her,  together 
with  300  passengers  and  crew.  This  number  proves  that  the 
vessel  was  of  considerable  size.  La  Blanche  Nef  was  a  fifty- 
oared  galley.  Long  before  her  time,  at  the  end  of  the  tenth 
century,  when  Ethelred  the  Unready  was  King  of  England, 
the  Viking  Olaf  Tryggvesson  built,  according  to  the  Norwegian 
chroniclers,  a  vessel  117  ft.  in  length. 

It  may  here  be  mentioned  that  galleys  continued  to  be  used, 
along  with  sailing  ships,  in  the  various  European  navies  till  the 
seventeenth  century. 

Another  instance  of  the  loss  of  a  large  twelfth-century  ship 
occurred  in  the  reign  of  Henry  II.,  half  a  century  later  than 
tlie  wreck  of  La  Blanche  Xcf,  when  a  vessel  engaged  in  trans- 
port work  foundered  with  400  persons. 

In  the  reign  of  Richard  C(x;ur  de  Lion  a  great  impetus  was 
given  to  shipbuilding  and  to  maritimeadventure  in  this  country 
by  the  expedition  wliich  the  king  undertook  to  the  Holy  Land. 
A  fleet  of  about  no  vessels,  according  to  Peter  Langtoft, 
sailed  from  Dartmouth  in  April,  iigo  a.d.  It  was  reinhjrced 
considerably  in  the  Mediterranean  ;  for,  according  to  Matthew 
Paris,  Richard  was  accompanied  on  his  voyage  to  Palestine 
by  13  buccas,  100  "ships  of  burthen,""  and  50  triremes,  and 
according  to  \'inesauf,  the  lleet  consisted  of  about  230  vessels. 
The  l)uccas,  or  busses,  or  dromons,  were  ships  of  the  largest 
size,  with  triple  sails.  There  were  two  sorts  of  galleys  ;  some 
were  propelled  by  oars  alone,  and  others  by  oars  and  sails  ; 
the  latter  were  the  hargcr,  and,  according  to  Matthew  Paris, 
sometimes  carried-  (h)  men  in  armour,  Ix^sides  104  rowers  and 
th(>  sailors.  1 1(>  also  states  that  sonic  of  them  hati  triph;  banks 
of  oars  like  the  ancitMit  galleys  ;   but,  accorchng  to  X'incsauf. 
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the  majority  had  not  more  than  two  banks  of  oars,  and  carried 
the  traditional  flying  deck  above  the  rowers  for  the  use  of  the 
soldiers  ;  they  were  low  in  the  water  compared  to  the  sailing- 
ships,  and  they  carried  beaks  or  rams,  which,  as  subsequently 
narrated,  they  used  to  some  purpose. 

The  larger  type  of  sailing  ships  carried  a  captain  and  fifteen 
sailors,  forty  knights  with  their  horses,  an  equal  number  of 
men-at-arms,  fourteen  servants,  and  complete  stores  for 
twelve  months.  There  were,  moreover,  three  much  larger 
vessels  in  the  fleet  which  carried  double  the  complement 
mentioned  above. 

As  an  instance  of  the  very  large  size  to  which  vessels  oc- 
casionally attained  in  those  days  in  the  Levant,  we  may  refer 
to  a  Saracen  vessel  which  was  attacked  by  Richard's  fleet  near 
Beirut  in  Syria,  in  1191.  It  was  described  by  many  of  the 
old  chroniclers.  This  ship  had  three  masts,  and  is  alleged  to 
have  had  1,500  men  on  board  at  the  time  of  the  fight.  The 
attack  was  carried  out  with  great  difliculty,  on  account  of  the 
towering  height  of  the  sides  of  the  Saracen  vessel,  and  it  was  not 
till  ramming  tactics  were  tried  by  the  galleys  charging  in  line 
abreast,  that  her  hull  was  stove  in,  in  several  places,  and  she 
went  down  with  nearly  all  hands,  only  thirty-live,  or,  according 
to  other  accounts  forty-six,  having  been  saved. 

These  large  ships  appear  to  have  been  used  by  other  Mediter- 
ranean Powers  towards  the  end  of  the  twelfth  century.  For 
instance,  a  great  \'enetian  ship  visited  Constantinople  in  1172 
A.D.,  of  which  it  was  stated  that  "  no  vessel  of  so  great  a  bulk 
had  ever  been  within  that  port."  This  \essel  is  mentioned  bv 
Cinnamis,  Marino,  and  Filiasi,  and  others,  but  her  dimensions 
are  not  given.  It  is,  however,  known  that  she  liad  three  masts. 
Cinnamis,  who  was  at  Constantinople  at  this  ver_\- time,  states 
tliat  she  received  from  1,300  to  2,000  \'enetian  refugees  on 
board,  and  conveyed  tlieni  to  the  Adriatic.     The  \'enetiansare 
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said  to  have  employed  another  very  hirge  ship  at  the 
siege  of  Ancona  in  1157A.D.  On  account  of  its  size  it  was 
named  //  Mondo. 

The  Republic  of  Venice  was,  during  the  time  of  which  we 
are  writing,  and  for  a  long  subsequent  period,  the  foremost 
maritime  power  of  the  world.  It  is  highly  probable  that 
many  of  the  improvements  which  found  their  way  into 
mediaeval  ships  owed  their  origin  to  its  great  naval  arsenal, 
which  was  famed  for  its  resources  and  for  the  technical  skill 
of  its  employes.  At  one  time  this  arsenal  employed  16,000 
workmen,  and  during  the  great  struggle  of  the  Republic  with 
the  Turks  at  the  end  of  the  sixteenth  century  it  turned  out  a 
completed  and  fully  equipped  galley  every  day  for  a  hundred 
days  in  succession.  During  the  Crusades,  Venice  and  the 
rival  Republic  of  Genoa  secured  between  them  the  great  bulk 
of  the  business  involved  in  transporting  troops  and  stores  to 
the  East,  and  they  frequently  hired  out  their  war  and  mer- 
cliant  ships  to  other  Powers. 

Shortly  after  tlie  Crusade  of  Richard  Ccjeur  de  Lion  the  trade 

and  shipping   of  England    ap{)ear    to    have  undergone  great 

expansion.       In    the    reign    of  Henry  III.  (12 16  to   1272)  the 

historian,  Mattliew  of  Westminster,  writes  of  them  in  a  strain 

which  might  almost  apply  to  our  own  da\'. 

"  Oh  Ent^land,  wliose  antient  glory  is  renowned  among  all  nations 
like  the  pride  of  the  Chaldeans  ;  the  ships  of  Tarsis  cmdd  not  compare 
with  thy  ships  ;  they  bring  from  all  the  quarters  of  the  world  aromatic 
spires  and  all  the  most  precinus  things  of  tiie  unisersc  :  the  sea  is 
thv  wall,  and  th}'  [iMrt^  are  as  the  gates  of  a  strong  and  wcll-furni^hed 
castle." 

In  another  place  the  same  historian  writes  of  ihc  English 
trade  as  follows  :  ~- 

"The  I'i^ans,  Cwnoese,  and  X'enetians  supply  England  with  the 
l\astern  genis,  a--  saphires,  emeralds,  and  rarhunrles  ;  frum  Asia  was 
brought  the  rich  silks  and  ]iuri)les;  fmni  Africa  the  cinnam^'ii  and 
balm:     from    S|iain    tiie    kingdom    wa--    enriched    with    gidd:     with    siUtr 
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from  Cicrmaiiy ;  from  Flauclors  came  the  rich  materials  for  the  gar- 
ments of  the  people;  while  plentiful  streams  of  wine  llowed  from  their 
own  province  of  (iascoigny  ;  joined  with  everything  that  was  rich  and 
pretious  from  every  land,  wide  stretching  from  the  Hyades  to  the 
Arcturian  Star." 

No  doubt  this  expansion  was  due,  in  part,  to  the  very  large 
participation  which  the  English  fleet  took  in  the  Crusade. 
Great  numbers  of  English  mariners  were  thus  enabled  to 
penetrate  into  seas  that  were  new  to  them,  and  had  oppor- 
tunities of  studying  the  commercial  needs  of  the  countries 
which  bordered  on  those  seas.  Another  cause  which  power- 
fully contributed  to  the  development  of  navigation,  and 
consequently  of  shipbuilding,  was  the  introduction  of  the 
mariner's  compass  into  Western  Europe  during  the  first  half 
of  the  thirteenth  century. 

The  English  war  navy,  also  at  the  commencement  of  the 
reign  of  Henry  II.,  appears  to  have  been  in  a  very  efficient 
condition.  Matthew  Paris  gives  a  description  of  a  great  naval 
fight  off  the  South  Foreland,  in  the  year  1217,  between  a  Cinque 
Ports  Fleet  under  the  famous  Hubert  de  Burgh,  who  was  at 
the  time  Governor  of  Dover  Castle,  and  a  large  French  fleet 
under  a  monk  of  the  name  of  Eustace,  who  was  one  of  the  most 
skilful  naval  commanders  of  his  day.  The  English  fleet 
consisted  of  forty  vessels,  of  which  only  sixteen  were  large 
and  manned  with  trained  sailors.  The  French  fleet,  which  was 
endeavouring  to  carry  a  strong  invading  army  to  England, 
was  made  up  of  eighty  large  vessels,  besides  numerous  galleys 
and  smaller  craft.  The  account  of  the  battle  is  most  interest- 
ing, because  it  throws  a  flood  of  light  upon  the  naval  tactics  and 
the  weapons  of  offence  of  the  day.  The  English  commander 
m.cina^uvred  for  the  wind,  and  having  got  it,  he  bore  down 
on  the  I-'rench  fleet,  and  attacked  their  rear  ships  with  flights 
of  arrows  carrving  phials  of  unslaked  lime,  which  being 
scattered  and  carried  b)-  the  wind,  blinded  the   Frenchmen  ; 
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boarding  was  then  attempted  with  perfect  success,  the  rigging 
and  halyards  of  the  French  ships  were  cut  away,  causing  the 
sails  to  fall  upon  their  crews.  A  hand-to-hand  combat  then 
took  place,  which  resulted  in  fearful  slaughter  of  the  would-be 
invaders  :  several  of  the  French  ships  were  rammed  and  sunk 
by  the  Englisli  galleys,  and  in  the  end  the  whole  of  the  hostile 
fleet,  with  the  exception  of  fifteen  vessels,  was  taken  or  sunk. 
This  was  one  of  the  most  momentous  naval  battles  in  English 


l''i<;.  2h.  — Sandwich 


history,  ,'ind  is  memorable  as  having  furnished  tlie  first  recorded 
instance  of  a  battle  having  been  preceded  by  mancruvres  to 
obtain  the  wrather-gaug(\ 

We  liax'c,  imfortuiiatch',  \cr\'  (cw  illustrations  ot  the 
thirtecnth-eentin'N'  ships,  and  those  which  we  do  ])()ssess  are 
taken  from  the  corpoi'ate  s(\'ils  of  sonu^  of  the  Cinciue  Ports 
and  othoi^  southern  s(\'ipoi"t  towns.  l'"ig.  j8  is  ;i  representation 
of  the  seal  of  Sandwich,  .and  dates  from  the  \-(\ar  12]^.     'Vhc 


/-' 
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circular  form  of  a  seal  is  not  very  favourable  for  the  represen- 
tation of  a  masted  ship,  but  we  can  at  least  make  out  that 
the  vessel  in  question  is  of  the  Scandinavian  type  used  bv 
William  I,  and  his  successors.  It  also  ai)pears  to  have  been 
an  open  boat,  and  contains  the  germs  of  the  castellated 
structures  fore  and  aft,  which,  as  we  shall  see  afterwards, 
attained  to  the  most  exaggerated  dimensions.  In  the  case 
of  the  Sandwich  ship  these  castles  were  not  incorporated  with 


Fig.  ^O.^Dovor  f^ral.     12S4. 

the  structure  oF  the  vessel  ;  tliev  were  merely  elevated  positions 
for  the  use  of  tl)o  archers  and  men-at-arms,  and  were  mounted 
on  columns,  and  were  probablv  removable.  We  can  also  learn 
from  the  engraving  that  the  practice  of  furling  sails  aloft 
was  carried  out  at  tliat  time.  Fig.  jq  is  the  seal  of  Dover,  and 
dates  from  tlie  reign  of  Edward  I.  (^1284  .\.]\\  It  d(^es  not 
show  much  j)rogress  over  tlu^  Sandwicli   boat  of  nearly  hfty 
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years  earlier,  but  we  may  notice  that  the  castles  are  more 
developed  and  of  a  more  permanent  character.  This  vessel 
also  possesses  a  bowsprit. 

It  was  about  the  middle  of  this  century  that  cabins  appear 
to  have  been  introduced  into  English  ships.  The  first  mention 
of  them  occurs  in  1242,  when  orders  were  given  that  "  decent 
chambers  "  were  to  be  constructed  in  a  ship  in  which  the  king 
and  queen  were  to  voyage  to  Gascony. 

There  are  records  in  existence  of  the  dimensions  of  some 
vessels  which  were  built  for  Louis  IX.  of  France  in  the  year 
1268  A.D.  at  Venice  and  Genoa.  They  are  published  in  Jal's 
"  Archeologie  Xavale."  The  Venetian  ship  which  was  named 
the  Roccafortis  appears  to  have  been  the  largest.  Her  dimen- 
sions are  given  as  follows  :  length  of  keel,  70  ft. ;  length  over 
all,  no  ft.;  width  at  prow  and  poop,  40  ft.  This  latter 
dimension  is  hardly  credible.  The  Roccafortis  had  tw^) 
covered  decks,  and  a  castle  or  "  bellatorium  "  at  each  end,  and 
also  several  cabins.     The  crew  numbered  no. 

The  Genoese  ships  were  smaller.  Two  of  them  were  of  iden- 
tical dimensions,  viz.,  length  of  keel,  49^  ft.  ;  length  over  all, 
75  ft.  ;  beam,  10  ft.  The  figure  given  for  the  beam  appears  to 
bo  too  small  in  this  case,  if  the  dimensions  of  the  mast,  yol-  ft., 
are  correct,  for  such  a  long  mast  could  hardly  have  been 
carried  in  so  narrow  a  boat.  These  vessels  had  two  decks,  and 
are  said  to  have  had  stabling  for  fifty  horses  each  ;  but  this 
latter  statement  cannot  be  true  if  the  dimensions  are  accurately 
given. 

We  have  very  little  information  about  the  ships  of  the  end  of 
the  thirteenth  and  commencement  of  the  fourteenth  centuries. 
There  is  a  list  in  existence  of  Cinque  Ports  ships  which  were 
fitted  out  in  1299  to  take  part  in  the  war  against  Scotland. 
They  were  thirty  in  number.  More  than  half  of  them  had 
Cdniplements    of    two    constables    and    thirty-nine    mariners, 
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ami  the  smallest  liad  one  constable  and  nineteen  mariners. 
There  is  also  a  statement  of  the  tonnage  and  complements 
of  ships  intended  for  an  expedition  to  Guienne  in  the  year 
1324,  which  throws  some  ligiit  on  the  size  of  the  vessels 
employed  in  the  Scottish  expedition.  From  it  we  learn  that 
a  ship  of  240  tons  had  60  mariners  and  olTicers  ;  one  of  200 
tons,  50;  vessels  between  160  and  180  tons,  40  ;  of  140  tons, 
2^  ;  of  120  tons,  28  ;  of  100  tons,  26;  of  80  tons,  24  ;  and 
of  60  tons,  21.  From  the  above  we  may  infer  that  the  largest 
vessels  in  the  Cinque  Ports'  squadron  of  1299  were  from  160 
to  180  tons.  The  measure  of  a  ton  in  those  early  days  was 
probably  the  cubic  space  occupied  by  a  tun  of  wine  of  252 
gallons  in  the  hold  of  a  ship. 

\\  e  possess  one  representation  of  an  English  ship  of  the  date 
of  this  expedition  to  Guienne.  It  was  engraved  on  the  seal  of 
the  Port  of  Poole  in  the  year  1325  (Fig.  30).  It  is  remarkable 
as  the  earliest  known  instance  of  an  English  ship  htted  with  a 
rudder  at  the  stern  instead  of  the  side-rudder,  or  paddle,  which 
had  been  in  use  from  the  very  earliest  times.  We  also  notice 
in  this  ship  a  further  development  of  the  stern  and  forecastles, 
which,  however,  were  not  as  yet  fullv  incorporated  with  the 
structure  of  the  hull. 

The  reign  of  Edward  III.,  which  commenced  in  1327,  was,  in 
consequence  of  the  wars  with  Scotland  and  France,  one  of  great 
naval  activity.  After  some  years  of  desultory  naval  warfare 
in  the  Channel,  a  famous  sea  fight  took  place  at  SIu>s,  in  Dutch 
Flanders,  about  ten  miles  north-east  of  151ankenberghc,  in  the 
year  1340.  The  English  fleet  consisted  of  about  200  ships 
under  the  personal  conmiand  of  Edward  111.  The  allied 
I'\ench  and  Genoese  fleet  numbered,  according  to  the  I'^nglish 
king,  ](p,  and  was  composed  of  ships,  galleys,  and  barges, 
while  sonic  of  the  chroniclers  have  put  its  numbers  at  as  many 
as  400  sail,  but  this  would  prol)ably  include  many  small  craft. 
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The  battle  resulted  in  the  capture,  or  destruction,  of  nearly 
the  whole  French  ileet.  The  English  are  said  to  have  lost 
4,000  men  killed,  and  the  French  25,000.  In  one  vessel,  named 
the  Jeanne  de  Dieppe,  captured  by  the  Earl  of  Huntingdon,  no 
fewer  than  400  dead  bodies  were  found.  The  latter  figure 
shows  that  some  very  large  vessels  were  used  at  this  battle. 
Edward  III.  caused  a  gold  noble  to  be  struck  in  1344  bearing 
the  representation  of  a  ship  almost  precisely  similar  to  the 


!(-,.  30.  — I'oole  seal.     1325. 


vessel  on  the  seal  of  Poole,  of  about  twenty  vcars  earlier 
(Fig.  30).  It  is  fitted  with  a  rudder  at  the  stern,  and  we  may 
tiierefore  conclude  lliat  at  this  period  the  side-rudder,  or 
clavus,  had  disappeared  from  all  important  vessels.  The 
fore  rmd  stern  castles  were,  in  most  cases,  temporarv  additions 
to  merchant  ships,  to  adni)t  them  for  purposes  of  warfare. 
In  fact,  nearly  all  the  sailing-ships  used  in  naval  warfare  down 
to,  and  even  after  the  fourteenth  century,  appear  to  have  been 
(Mn])Ioyed   as   merchant   vessels    in    time  (^f   peace;    and   this 
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remark  applies  even  to  the  king's  ships.  It  was,  no  doubt,  the 
introduction  of  artillery  that  first  caused  the  sailing  warship 
to  be  differentiated  from  the  merchantman.  Although  gun- 
powder for  military  purposes  is  said  to  have  been  used  on  land 
as  early  as  1326,  and  although  iron  and  l:)rass  cannon  are 
mentioned  amongst  the  stores  of  three  of  the  king's  ships 
in  1338,  nevertlieless,  the  battle  of  Sluys  and  the  subsequent 
naval  engagements  in  the  reign  of  lulward  III.  appear  to  have 
been  fought  without  artillery.  It  was  not  till  the  last  quarter 
of  the  fourteenth  century  that  guns  became  at  all  common  on 
board  ship. 

In  the  year  1345  Edward  III.  invaded  France,  and  was 
accompanied  i)y  a  fleet  of  from  1,000  to  1,100  ships,  besides 
small  craft.  Two  hundred  of  these  vessels  were  employed 
after  the  king's  landing  in  ravaging  the  northern  coasts  of 
France  and  destroying  the  hostile  shipping. 

In  the  year  1347  Edward  organised  another  great  naval 
expedition  against  France,  this  time  in  order  to  give  him  the 
command  of  the  sea  during  his  siege  of  Calais.  The  fleet  was 
drawn  from  all  the  ports  of  the  kingdom,  and  small  contingents 
came  from  Ireland,  Flanders,  Spain,  and  the  king's  own 
possession  of  Bayonne.  There  are  two  lists  in  existence  of  the 
numbers  of  ships  and  men  contributed  by  each  port  to  this 
expedition.  They  agree  very  closely.  According  to  one  of 
them,  the  united  fleet  consisted  of  745  ships,  and  15,893 
mariners,  or  an  average  of  about  twenty  mariners  to  each 
ship.  This  figure,  of  course,  does  not  include  the  flghting 
men.  About  flfty  of  these  vessels  were  flghting  sliips  fltted 
with  castles,  and  the  remainder  were  barges,  ballingers  (which 
appear  tt)  have  been  a  kind  of  large  barge),  and  transports. 
The  largest  contingents,  by  far,  came  from  Yarmouth,  wliicli 
contributed  4]  ships  and  1,950  men  ;  Fowcy  sent  47  ships  and 
770  nion  ;    and   l)artmoulli  sup])lied  32  ships  and  756  men; 
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while  London,  independently  of  the  king's  own  vessels,  sent 
only  25  ships  manned  with  662  men. 

In  1350  Edward  III.  and  the  Black  Prince  fought  a  famous 
naval  battle  off  Winchelsea  against  a  fleet  of  forty  Spanish  ships. 
The  battle  is  generally  known  by  the  name  of  L'Espagnols-sur- 
Mer.  Edward  was  victorious,  though  he  lost  his  own  ship, 
through  its  springing  a  leak  when  colliding  with  one  of  the 
Spanish  vessels.  The  tactics  of  the  English  consisted  chiefly  of 
boarding,  while  the  Spaniards,  whose  vessels  were  niucli  the 
higher,  attacked  with  cross-bows  and  heavy  stones  ;  the  latter 
they  hurled  from  their  fighting-tops  into  their  adversaries'  ships. 

Erom  the  foregoing,  we  can  infer  tiiat  the  naval  resources  of 
England  in  the  first  half  of  the  reign  (jf  Edward  III.  were  very 
great.  During  the  latter  half  of  his  reign  he  neglected  his  navy, 
and  the  Erench  and  Spaniards,  in  spite  of  all  their  previous 
losses,  rapidly  gained  the  upper  hand  at  sea,  and  ravaged  the 
ILnglish  coasts.  In  1372  the  Spanish  fleet  assisting  the  Erench 
inflicted  a  severe  defeat  upon  an  inferior  English  squadron 
which  had  been  sent  to  the  relief  of  La  Rochelle.  This  battle  is 
memorable  because  it  was,  probably,  the  first  sea-fight  in  which 
artillery  was  employed,  the  Spanish  ships  ha\ing  been  partly 
armed  with  the  new  weapon.  The  Venetians  arc  usually 
credited  with  having  been  the  first  people  to  empIo\-  naval 
guns;  but  we  do  not  find  them  using  artillery  against  the 
(ieuoese  till   the  year   1377. 

The  introduction  of  cannon  as  the  armament  of  shijjs  of  war 
was  the  cause  of  sc\eral  modifications  in  the  construction  of 
their  hulls.  Most  of  the  early  \('sscls  fitted  with  cannon  were 
of  the  galley  t\pe,  the  guns  being  mounted  on  the  upper  deck, 
and  fired  over  the  bulwarks,  eu  havbcllc.  Afterwards  ])ort- 
holes  were  cut  through  the  bulwarks.  I'ig.  31  represents 
a  \'enetian  galley  (A  the  fom't(XMilh  c^entury,  as  gi\(Mi  h\- 
Cliariiock,  with  a   single  gun   mountcxl   in   the  bow. 
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Tlie  new  form  of  armament  of  ships  involved  a  considerable 
raising  of  the  height  of  side,  and  in  order  to  counteract  the 
effect  of  the  high  topside,  carrying  the  weight  of  guns  aloft,  the 
beam  of  the  vessel  relatively  to  its  length  had  to  be  much  in- 
creased. TheX'enetians  were,  however,  afraid  to  make  the  trans- 
verse section  wide  throughout,  lest  the  weight  of  the  guns  near 
the  sides  of  the  vessel  should  cause  tlie  connection  of  the  sides 


Fig.  31. — Venetian  jialley.     Fourteenth  century. 

with  the  beams  to  strain  ;  hence  they  gave  the  sides  consider- 
able "  tumble  liome,"  or  fall  inboard,  as  represented  by  Fig.  32, 
which  shows  the  cross-section  of  a  \^cnetian  galleon.  It  will 
be  noticed  that  the  width  of  tlie  upper  deck  is  only  about  half 
that  of  the  greatest  beam.  This  practice  was  afterwards  car- 
ried to  an  absurd  extent  by  the  \'enetians  and  their  imitators, 
even  in  cases  where  guns  were  not  carried  .iloft,  as  may  be  seen 
from  the  sketch  of  a  galleon  given  in  Fig.  33.  Hence  it  is 
evident  that  the  introduction  of  ordnance  on  ])oar(l  ship 
accounted  lor  a  comjjletc  r(>volution  in  the  [jrojjortions  of 
hulls  hitherto  in  vogue.     The  rig  of  ships  also  underwent  a 
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considerable  development  about  this  period.  The  c^ld  single 
mast  of  the  galley  was  supplemented  by  two  and  in  some  cases 
by  three  others.  The  sails  were  still  square  sails  carried  on 
spars,  and  the  practice  of  reefing  the  sails  to  the  spars 
aloft,  instead  of  lowering  spars  and  sails  together  on  deck, 
had  now  become  common. 

Two  years  after  the  action  off  I.a  Rochelle  we  find  the  French 
commencing  the  construction  (^f  a  Royal  Navy  at  Rouen. 
This  step  was  taken  in  consequence  of  the  strong  opinion 
held   by  Jean    de    Vienne,    who  was   appointed    Admiral    of 


lluon. 


I'lancc  in  1373,  that  vessels  built  s])ccially  for  llir  purposes 
of  war  would  have  a  great  advantage  over  the  hired  merchant- 
men which  had  to  be  adai)ted  for  fighting  each  time  they  were 
impressed. 

It  is  highly  probable  that  the  latter  half  of  the  fourteenth 
century  witnessed  man}-  improvements  in  ships  built  in  the 
Mediterranean.  This  was  no  doubt  due,  in  part,  toth(>  intense 
commert'ial  ri\alr\'  that  existed  at  that  tinu^  belwetMi  \'(Miice 
and  th(^  oIIum-  Italian  Rei)ublics.  big.  34  is  taken  from  a 
MS.  \'irgil  in  tli(>  Riccardi  Librar}-,  rej)roduc(Hl  in  M.  JaTsj 
work.  It  r(-pr(>seuts  an  Italian  two-masted  sailing-ship  of 
this  period.  This  is  one  of  the  earliest  illustrations  of  a  ship 
t   "  Arclit'i^liiL'ir  Nav.'ilr.  " 
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with  a  permanent  forecastle  forming  part  of  the  structure 
of  the  vessel.  The  stern  castle  also  appears  to  have  a  per- 
manent, though  not  a  structural,  character.  Ships  of  some- 
what similar  type  were  used  in  England  in  the  reign  of  Richard 
II.  at  the  end  of  the  fourteenth  century.  Fig.  35  represents 
one  of  them,  the  original  being  in  an  illustrated  manuscript 
in  the  Harleian  Library.     It  was  written  by  a  Frenchman  of 


Fig.  33. — Venetian  fialleon.     156-1. 

the  name  of  Francis  de  la  Marque  in  Richard's  reign.  Tliere 
are  illustrations  in  manuscripts  still  in  existence  written 
about  this  period,  which  confirm  the  fact  tiiat  this  type  of 
ship  was  then  prevalent. 

The  reign  of  Henry  V.  (1413  to  1422)  was  one  of  great  naval 
development.  The  king  himself  took  a  most  ardent  interest  in 
the  Royal  Navy,  and  frecjuontly  inspected  the  ships  during 
their  construction.  I'nder  his  auspices  some  very  largo 
vessels  were  built  for  the  fleet.     Lists  of  this  king's  ships  arc 
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still  in  existence.  They  are  classified  under  the  names 
Great  Ships,  Cogs,  Carracks,  Ships,  Barges,  and  Ballingers. 
The  largest  of  the  great  ships  was  the  Jesus,  of  i,ooo  tons  ; 
the  Holigost,  of  760  ;  the  Trinity  Royal,  of  540 ;  and  the 
Christopher  Spayne,  of  600  ;  the  last-mentioned  was  a  prize 
captured  by  the  Earl  of  Huntingdon.     The  majority  of  the 


Fig  34.— Italian  sailinj^-ship.     15th  century.        Fig.  35.— lingli^h  ship.     Time  of  Richard  II. 

ships  were,  however,  from  420  to  120  tons.  Tiic  carracks  were 
apparently  not  English-built  ships,  as  all  tlu)st>  in  the  king's 
navy  were  prizes  cai)ture(l  in  141G  and  1417.  The  three 
largest  were  of  Ooc^  550,  and  300  tons  rcspcctixely.  Tlic 
barges  are  givcif  as  of  100  tons,  and  tlie  hrdlingers  ranged 
from  1 20  to  So  tons.  The  total  stronglli  of  llic  Royal  Na\\' 
about  tlie  v(\ar  1420,  as  gi\'en  in  the  list  comi)iI('(!  I)\ 
1-    3401-  '■■ 


8j  ancient  and  modern  Slurs. 

W.  M.  Oppenlieim  from  the  accounts  of  the  keepers  of  the 
king's  ships,  is  38;  of  these  17  were  ships,  7  carracks,  2 
barges,  and  12  ballingers.  It  is  wortliy  of  notice  that  there 
were  no  galleys  included  in  the  list. 

Henry  invaded  I'ranco  in  1415  with  a  lleet  of  1,400  vessels, 
which  had  been  raised  by  impressing  every  British  ship  of 
20  tons  and  upwards.  The  home  supply  not  being  sufficient 
for  his  purpose,  llenry  sent  commissioners  to  Holland  and 
Zealand  to  hire  additional  vessels.  In  all  1,500  ships  were 
collected  and  1,400  utilised.  These  figures  give  us  a  fair  idea 
of  the  resources  of  this  country  in   shipping  at  that  time. 

This  was  the  invasion  which  resulted  in  the  victory  of 
Agincourt  and  the  capture  of  Harfleur.  In  the  year  following 
(1416)  France  was  again  invaded  and  the  lleet  was  stated 
by  some  to  have  numbered  300,  and  by  others  400  ships. 
A  naval  battle  was  fought  off  Harfleur.  It  resulted  in  a 
complete  victory  for  Henry.  The  old  tactics  and  the  old 
weapons  seem  to  have  been  used.  Although,  as  we  have 
seen,  guns  had  been  used  in  sea-fights  nearly  forty  years 
previously,  there  is  no  mention  of  their  having  been  employed 
on  either  side  at  this  battle. 

In  1417  the  king  again  collected  1,500  vessels  at  Southamp- 
ton for  a  fresh  invasion  of  l^Vance.  Having  first  obtained  the 
command  of  the  sea  by  a  naval  victory  over  the  French  and 
Genoese,  a  landing  was  duly  effected  near  Harfleur.  Se\-t>ral 
vessels,  including  four  large  carracks,  were  ca])tured  in  the 
sea-fight,  and  were  added  to  the  king's  navy. 

During  the  reign  of  lleiny  V.  the  Mercantile  Marine  of 
Fngland  made  no  progress.  Commerce  was  checked  in 
consequence  of  the  state  of  war  which  prevailed,  and  the 
improvements  in  shipbuilding  seem  to  have  been  confined  to 
the  Rt)\al  Nav\'.  It  ^eems  ])robal)h%  how(n'(M',  that  the 
e.xperiencc   gained    in   the  constiiicliiin  and   na\igation  of  the 
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very  large  sliips  which  the  king  added  to  tlie  navy  liad  its 
effect,  ultimately,  in  improving  the  type  of  merchant-vessels. 

During  the  hjrty  years  of  the  reign  of  Henry  VI.  England 
was  so  greatly  exhausted  and  impoverished  by  war  with 
France  and  by  internal  dissensions  at  home,  that  com- 
merce and  shipbuilding  made  little  progress.  We  possess 
a  sketch  of  a  ship  of  the  early  part  of  the  reign  of  Henry  \'l. 
It  is  contained  in  a  manuscript  in  the  Ilarleian  Library  of  the 
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1-"].;.  M,.'    i;n«li>h  ship,     'riinc  of  Henry  VI. 

date,  jjrobably,  of  1430  to  1435.  It  is  reproduced  in  fig.  ^f), 
ami  dilfcrs  from  the  shi})  of  the  reign  of  Richard  II.  shown  in 
I'ig.  ]=),  cliiclly  in  having  the  poop  and  forecastle  more  stronglv 
develo[)ed. 

While  I'higlaiid  was  steadily  declining  in  power  frt)ni  the  time 
of  the  death  of  Henry  \'.,  a  new  maritime  nation  was  arising  in 
Scnith-W'estcni  Europe,  whose  disco\eries  wove  destined  to 
U;\\c  a  most  marked  ellect  on  the  sea-borne  commerce,  and 
(■ons(n]ii(Millv  on  the  shipbuihling  ol  th(~  world.  In  the  \ear 
141  7  the  1 'ortugU('s(',  under  llir  guidance  ol  I'riiict-  Mciii-\-  the 
Xaxigator,  cr)ininenced  their  e.xplorat ion  ol    the  west  coast   of 
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Africa,  and  they  continued  it  with  persistency  during  the 
century.  In  1418  they  discovered,  or  ratl:er  re-discovered,  the 
island  of  Madeira,  for  it  is  extremely  probable  that  it  was 
lirst  visited  by  an  Englishman  of  the  name  of  Machin. 

The  Portuguese  prince  hrmly  believed  that  a  route  could  be 
opened  round  Africa  to  the  Indies.  To  reach  these  regions  by 
sea  seems  to  have  been  the  goal  of  the  great  explorers  of  the 
fifteenth  century,  and  the  Portuguese  were  stimulated  in  their 
endeavours  by  a  grant  from  Pope  Martin  V.  of  all  territories 
which  might  thenceforward  be  discovered  between  Cape 
Bojador  and  the  East  Indies.  In  1446  an  expediticm  con- 
sisting of  six  caravels  was  fitted  out,  and  made  a  voyage 
to  Guinea  ;  it  resulted  in  the  discovery  of  the  Cape  Verde 
Islands.  The  caravel  was  a  type  of  ship  much  used  by  the 
countries  of  Southern  Europe  in  the  fifteenth  and  sixteenth 
centuries.  A  description  of  a  Spanish  vessel  of  this  type  is 
given  on  pages  87  to  89.  In  1449  the  Azores  were  discovered. 
In  148 1  a  lucrative  trade  was  opened  up  between  Portugal 
and  the  natives  of  Guinea.  Six  years  afterwards  the  Cape 
of  Good  Hope  was  reached  by  Bartholomew  Diaz,  and  in 
1497  it  was  doubled  by  \'asco  da  Gama. 

During  a  great  part  of  the  period  in  which  the  Portuguese 
were  thus  occupied  in  extending  their  commerce  and  in  paving 
the  way  for  great  discoveries,  the  condition  of  England,  owing 
to  the  French  war  and  to  the  subsequent  Wars  of  the  Roses, 
was  passing  from  bad  to  worse.  Nevertheless,  the  spirit 
of  commercial  enterprise  was  not  wholly  extinguished.  A 
few  merchants  seem  to  have  made  fortunes  in  tlie  shipping 
trade,  and  among  them  maybe  mentioned  the  famous  W'ilbam 
Canynge  of  Bristol,  who  was  probably  the  greatest  iirixate  sliip- 
owner  in  England  at  the  end  of  the  reign  of  Henry  \l.  and 
during  the  time  of  lulward  I\'.  (14^1  to  i4<'^_V-  Can\ngo 
traded  with  Iceland,  Einjand,  and  the   Nhxlitcrrantan.      lie  is 
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said  to  have  possessed  ships  as  large  as  900  tons,  and  it  is 
recorded  on  his  monument,  in  the  church  of  St.  Mary  Red- 
cliiTe,  in  Bristol,  that  he  at  one  time  lent  ships,  to  the  extent 
of  2,670  tons,  to  Edward  I\'.  It  is  also  related  of  him  that 
he  owned  ten  ships  and  employed  800  sailors  and  100  artisans. 

It  was  not  till  the  year  1475,  upon  the  conclusion  of  peace 
between  Edward  and  the  French  king,  Eouis,  that  affairs 
quieted  down  in  England,  and  then  trade  and  commerce  made 
most  marvellous  progress.  The  king  himself  was  one  of  the 
leading  merchants  of  the  country,  and  concluded  treaties  of 
commerce  with  Denmark,  Brittany,  Castile,  Burgundy,  France, 
Zealand,  and  the  Hanseatic  League.  In  the  reign  of  Edward's 
successor,  Richard  III.,  English  sea-borne  trade  obtained  a 
firm  footing  in  Italy  and  other  Mediterranean  countries. 

We,  fortunately,  possess  drawings  which  show  that  an 
enormous  advance  was  made  in  shipbuilding  during  the  period 
under  discussion,  or  that,  at  any  rate,  the  advance  had  by 
tliat  time  reached  England.  Fig.  37  illustrates  a  large  ship 
of  the  latter  half  of  the  hfteenth  centur}-.  It  is  taken  from  a 
manuscript  in  the  Cottonian  Library,  by  John  Rous,  the 
celebrated  Warwickshire  antiquary  and  historian.  This 
manuscript  records  the  life  and  history  of  Ricliard  Beauchanip, 
Earl  of  Warwick,  who  was  born  in  1381,  and  died  in  I43<).  Tiic 
author  of  tlic  m.anuscript,  however,  livetl  till  141)1,  in  the  early 
part  of  the  reign  of  Henr\'  \TI.,andwe  ma)- therefore  conclude 
tliat  the  illustrations  represent  ships  of  the  latter  half  of  the 
fifteentli  century.  The  vessel  shown  in  Fig.  37  was  used 
for  war  piu'poses,  as  four  gims  were  mounted  on  tlie  broadside. 
There  were  also  four  masts  and  a  bowsprit,  antl  a  strongly 
develo])e(l  forecastle,  which  formed  part  of  the  structure  of  the 
ship.  Ther(^  was  a|)pareMtl\'  ver\'  luxurious  accommodation 
[)rovi(lc(l  lor  j)asseng(M"s  and  oHic(ms  in  a  lai'ge  deck-liouse  at 
tht>   poo]).     The  mainsail    was  of  \(M'\    large  tliniensioiis,  and 
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was  emblazoned  with  tlie  arms  of  tlie  Earl  of  Warwick.  In 
this  illustration  w^e  see  an  early  approach  to  the  modern  type 
of  sailing-ship.      There  are  several  other  drawings  of  ships  in 


-Hiif^lish  ship.     Latter  half  of  fifteenth  century. 


the    same    manuscript,    and   most    of    them    have    the    same 
general  characteristics  as  Fig.  37. 

The  reign  of  Henrv  VII.  (1485  to   1509)  was  a  memorable 
one  in  the  annals  of  naviiration  and  conmierco.     Two  vears 
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after  he  came  to  the  throne,  the  Portuguese  sent  the  expedition, 
previously  mentioned,  to  discover  a  route  to  the  Indies  round 
Africa.  The  expedition  never  reached  its  destination,  but 
Diaz  succeeded  in  discovering  the  Cape  of  Good  Hope. 

A  few  years  later,  in  1492,  Christopher  Columbus  made  his 
famous  attempt  to  reach  the  Indies  by  sailing  west.  This 
expedition,  as  is  well  known,  resulted  in  the  discovery  of  tlie 
West  Indian  Islands,  and,  shortly  afterwards,  of  the  mainland 


I-'ic.  jS.— Columbus'  -liip,  the  S(infc[  Marin.     ]\')2. 

of  America.  The  ships  which  Columbus  took  with  him 
on  his  vovage  were  three  in  number,  and  small  in  size.  As 
Spain  liad  possessed  many  large  \cssels  for  a  century  and  a 
half  before  the  time  of  Columbus,  it  is  jjrobablc  that  he  was 
entrusted  with  small  slii])S  only,  because  the  (lovernment 
(lid  not  care  to  'risk  nnicli  cai)ital  in  so  adventuresome  an 
undertaking. 

r'tirtunatoly,  we  have  a  fairly  exact  knowledge  of  the  form 
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and  (liinfMisions  of  the  caravel  Santa  Maria,  wiiicli  was  tlio 
largest  of  the  three  \essels.     She  was  reconstructed  in  iSijj-c^;; 
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at  the  arsenal  of  Carraca,  by  Spanish  workmen,  under  the 
superintendence  of  Sefior  Leopold  Wilke,  for  the  Chicago 
Exhibition  of  1893.  Senor  Wilke  had  access  to  every  known 
source  of  information.  Figs.  38  to  40  give  a  general  view,  sail- 
plan  and  lines,  of  this  ship  as  reconstructed. 
The  following  were  her  leading  dimensions: — 

Length  of  keel  ...         ...         ...    '      ...  ...       60 "68  feet 

Length  between  perpencliiulars  ...  ...       74' 12    ,, 

Extreme  length  of  ship  j^roper  ...  ...       93          „ 

Length  over  all              ...          ...  ...  ...  I28'25    ,, 

I'readth,  extreme           ...         ...  ...  ...       25'7i    „ 

Displacement  fully  laden         ...  ...  ...  233  tons 

Weight  of  hull  ...          ...          ...  ...  ...       905  ,, 

The  Santa  Maria,  like  most  vessels  of  her  time,  was  provided 
with  an  extensive  forecastle,  which  overhung  the  stem  nearly 
12  ft.  She  had  also  an  enormous  structure  aft,  consisting  of 
half  and  quarter  decks  above  the  main  deck.  She  had  three 
masts  and  a  bowsprit.  The  latter  and  the  fore  and  main  masts 
were  square-rigged,  and  the  mizzen  was  lateen-rigged.  The 
outside  of  the  hull  was  strengthened  with  vertical  and  longi- 
tudinal timber  beams. 

The  Santa  Maria,  as  reproduced,  was  sailed  across  tlic 
.\tlantic  from  Spain  by  Captain  D.  \'.  Concas  and  a  Spanish 
crew  in  the  year  1893.  The  course  taken  was  exactly  the 
same  as  that  followed  by  Columbus  on  his  hrst  voyage.  The 
tinu^  occupied  was  thirty-six  days,  and  the  maximum  speed 
allaiiuxl  was  about  G\   knots.     The  vessel  pitclied  liorribly. 

In  141)/  the  hrst  luigiish  expedition  was  made  to  .-Vmerica 
under  John  Cabot.  W'c  have  no  particulars  of  the  sliip  in  which 
Cabot  sailed,  but  it  could  not  haxc  been  a  large  one,  as  it  is 
known  that  tlie  crew  nimibcrcd  only  eighteen.  The  expedition 
saikxl  from  P>rislo-l  in  the  month  of  May,  and  land,  which  was 
probably  Ca[K';  lireton,  was  sighted  on  ]une  24.  Bristol  was 
rcMclied   on    the    rotiu-n    joiuno}    at   the   end   of  July.      In    the 
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following  year  Cabot  made  another  voyage,  and  explored  the 
coast  of  North  America  from  Cape  Iketon  to  as  far  south  as 
CajM'  Ilatteras.     Manv  other  e\])editions  in  the  same  direction 
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were  fitted  out  in  the  last  years  of  tlie  fifteenth  and  the  first 
years  of  the  sixteenth  centuries. 

While  Cabot  was  returning  from  his  first  voyage  to  North 
America,  one  of  the  most  famous  and  most  epoch-making 
expeditions  of  discovery  of  modern  times  was  fitted  out  in 
Portugal.  On  July  24,  1497,  Vasco  da  Gama  set  sail  from  the 
Tagus  in  the  hope  of  reaching  India  via  the  Cape  of  Good 
Hope.  His  squadron  consisted  of  three  ships,  named  the 
San  Gabriel,  the  San  Raphael,  and  the  Birrio,  together  with  a 
transport  to  carry  stores.  There  is  a  painting  in  existence  at 
Lisbon  of  the  San  Gabriel,  which  is  supposed  to  be  authentic. 
It  represents  her  as  having  a  high  poop  and  forecastle,  very 
like  the  caravel  Santa  Maria.  She  had  four  masts  and  a 
bowsprit.  The  latter  and  the  fore  and  main  masts  were 
scjuare-rigged.  The  San  Gabriel  was,  however,  a  much  larger 
vessel  than  the  Santa  Maria.  She  is  said  to  have  been  con- 
structed to  carry  400  pipes  of  wine.  This  would  be  equivalent 
to  about  400  tons  measurement,  or,  from  250  to  300  tons 
register."!"  The  other  two  ships  selected  were  of  about  the  same 
dimensions,  and  of  similar  equipment  and  rig,  in  order  that,  in 
the  event  of  losses,  or  accidents,  each  of  the  ships  might  make 
use  of  any  of  the  spars,  tackle,  or  fittings  belonging  to  the  others. 

It  may  here  be  mentioned  that  the  ships  reached  Ouilimane, 
on  the  East  Coast  of  South  Africa,  on  January  22,  1498.  After 
many  visits  to  1-Last  African  ports,  during  which  they  satisfied 
IhemseUes  that  tlic  arts  of  navigation  were  as  well  understood 
by  the  Eastern  seamen  as  by  themselves,  they  set  sail  for  India 
early  in  August,  and  after  a  voyage  of  twenty,  or,  as  some  say, 
twenty-thre(>  d;iys,  ihey  sighted  the  coast,  and  shortlv  after- 
wards ar^i^•cd  in  Calicut,  nearly  fourtc^en  months  after  thev 
started  from   Lisbon. 

i'  W.  S.  Lindsay,  ''llisturv  (if  Merchant  Sliii)i)in^'  and  Ancionl  Cmn- 
iiui'cc,"   \(il.    ii.   |i.   .|, 


02  ANCIENT  AND   MODERN  SHIPS. 

About  this  time  the  Memlook  Sultans  of  Egypt  absolutely 
cut  ofT  the  trade  which  had  been  carried  on  for  centuries 
between  the  Italian  Republics  and  the  Malabar  coast  of  India 
<'/V(  the  overland  route  and  the  Red  Sea.  It  was  this  fact  that 
gave  the  discovery  of  the  sea-route  to  India  such  enormous 
importance,  and,  ultimately,  it  was  one  of  the  causes  of  the 
commercial  downfall  of  the  Italian  Republics.  The  Cape  route 
became  the  great  high-road  of  commerce  to  the  East,  and 
remained  so  down  to  the  present  reign,  when  the  re-establish- 
ment of  the  overland  route,  and,  eventually,  the  successful 
cutting  of  the  Suez  Canal,  restored  commerce  to  its  old  paths. 

The  discoveries  of  Columbus,  Vasco  da  Gama,  John  Cabot, 
and  their  successors,  had  an  enormous  influence  upon  ship- 
building, as  they  not  only  widened  the  area  of  sea-borne 
commerce,  but  offei-ed  strong  inducements  to  navigators  to 
venture  on  the  great  oceans,  far  from  land,  in  craft  specially 
adapted  for  such  voyages.  Hitherto,  sailors  had  either 
navigated  the  great  inland  seas  of  Europe  or  had  engaged 
in  the  coasting  trade,  and  the  longest  voyages  undertaken 
before  the  end  of  the  fifteenth  century  were  probably  those 
which  English  merchants  made  between  Bristol  and  Iceland, 
and  between  our  Eastern  ports  and  Bergen. 

Henry  VII.  not  only  encouraged  commerce  and  voyages  of 
discovery,  but  also  paid  great  attention  to  the  needs  of  the 
Royal  Navy.  He  added  two  warships  to  his  fleet,  which  were 
more  powerful  vessels  than  any  previously  employed  in  this 
country.  One  of  them,  named  the  Regent,  was  copied  from  a 
Erench  ship  of  600  tons,  and  was  built  on  the  Rother  about 
1490.  She  carried  four  masts  and  a  bowsprit,  and  was  armed 
with  225  small  guns,  called  serpentines.  The  second  ship 
was  named  tlie  Sovereign,  nnd  it  is  remarkable,  as  showing  the 
connection  at  that  time  between  land  and  naval  arcliitecture, 
that  she  was  l)uih  under  the  superintendence  of  Sir  Reginald 
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Bray,  who  was  also  the  architect  of  Henry  VII. 's  Chapel  at 
Westminster  Abbey,  and  of  St.  George's  Chapel,  Windsor. 
The  Sovereign   carried   141   serpentines. 

The  Regent  was  burnt  in  an  action  off  Brest  in  the  reign  of 
Henry  VIII.,  in  the  year  1512.  She  caught  hre  from  a  large 
French  carrack,  called  the  Marie  la  Cordelicre,  which  she  was 
attacking.     Both  ships  were  utterly  destroyed. 

The  Marie  la  Cordeliere  was  probably  the  largest  warship  of 
her  time.     She  is  said  to  have  carried  1,200  men,  and  to  have 


ric.  H. — The  HciiryiOnicc  <;  Dieu.     Pet^ysian  Library,  dnnbridnc. 

lost  900  killed  in  tlic  action.     She  was  built  at  Morlaix  at  the 
S(jle  cost  of  Aiuic  of  Brittan}',  then  Ouccn  of  France. 

'I'hc  Regent  was  rej)laced  by  a  very  famous  shij)  called  tlu' 
Henry  (rvace  a  />u'//,  otherwise  known  as  the  iireat  Harry.  As 
a  consiMiuencc,  most  probably,  of  the  si/.(^  and  foicc  of  souu^  of 
the  f'roiich  shii)s,  as  rcn-eahxl  in  the  acHiou  oil  l)rest,th(^  Hcnrv 
(irace  a  Dieu   was  a    gr(\it  acKaiice    on    any   previous    liritish 
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warship.  She  was  built  at  Erith,  and  was  probably  launched 
in  June,  1514.  Her  tonnage  is  <.,n\en  in  a  manuscript  in 
Pepys'  "Miscellanies"  as  1,500;  but  it  is  generally  believed 
that  she  did  not   in   reality  exceed   1,000  tons. 

There  are  more  drawings  than  one  in  existence  supposed 
to  represent  this  famous  warsln'p.  One  of  them,  shown  in 
Fig.  41,  is  from  a  drawing  in  tho  Pei)ysian  Librar\-,  in  Magda- 
lene College,  Caml)ridge.     AnotlxM',  shown  in  big.  4.!,  is  from 


Fir,.  42— Thn  Henry  Grace  a  Dieii.     After  Allen. 

an  engraving  by  Allen  of  a  picture  ascribed  to  Molbcin.  The 
two  illustrations  differ  in  many  important  respects  and 
cannot  both  represent  the  <.nmv  ship.  There  is  ver\-  liule 
doubt  that  Fig.  41  is  the  more  correct  rp])resentati<)n  of  tlic 
two,  because  it  isconlu'med  in  all  essential  r(?spects  by\'olpc"s 
picture  of  the  embarkation  of  llenrx  \'III.  at  Dover  in  1320  on 
this  \-(M-y  sliij).  \'olpe's  ])icture  is  now  at  Hampton  Court 
Palace,  rmd  shows  foin'  other  ships  ol  the  Ro\al  X;i\\\  which 
\V(Me  all    built    m    the  same  st\h;  as   th(M'(M)\'^ian   drawinij'ol 


MEDLEY  A  L   SHIPS.  95 

Fig.  41,  with  enormous  forecastles  and  poops.  The  vessel 
represented  in  the  picture  ascribed  to  Holbein  appears  to  belong- 
to  a  later  date  than  1520,  and  is,  in  fact,  transitional  between 
tlie  shi|)s  of  this  period  and  those  of  tlie  reign  of  Elizabeth. 
One  of  the  warships  of  the  latter  period  is  shown  in  Fig.  45. 

According  to  a  manuscript,  in  the  Pepysian  Collection,  tlie 
Ileiiry  Grace  a  Dieu  was  armed  with  twenty-one  guns  and  a 
multitude  of  smaller  pieces.  The  immbers  of  the  various  guns 
and  the  weightsof  their  shot  are  given  in  the  folh)wing  table  : — 


Xaiiii-  iif  i^uii. 

\- 

uini 

)er. 

t    W 

ciKht 
shot. 

of 

1 

lbs. 

C";niiii)ii 

4 

f)0 

I  )cmi-caiuic>i) 

3 

3- 

C'ulvcrin    .  . 

4 

iS 

Dciui-cuKcriii 

8 

Saker 

4 

6 

Cannon  I'crcr 

J 

26 

I'alcon 

2 

2 

I  lie  sizes  (.)[  the  guns  of  this  time  are  pretty  accurately 
known,  because  one  of  llie  ships  of  Henry  \TII.,  called  the 
Mary  Uose,  built  in  1501),  went  down  olf  Portsmouth  in  1343, 
and  several  of  ]w\-  guns  have  been  recovered,  antl  are  still  in 
existence. 

The  ])orl-holes  were  circular,  and  so  small  in  diameter  that 
no  tra\eise  could  lia\e  becMi  given  to  the  guns.  This  i)ractic-e 
(diilinued  to  ])re\ail  till  the  lime  of  the  Coiiiukjuw  ealth. 
riuMe  were  li\(>  masts  in  this,  as  in  all  otIuM'  liist-rates  hence- 
forth tlowii  to  tlie  lime  of  Charles  1.  One  of  the  masts  was 
inclined  forward,  like  ;i  modern  bow  sj)!it.  l^acli  mast  was 
iii;id(i  in  one  |)i(H-e,  the  intiddiiction  ol  separate  to])masts 
li:i\  nig   been   ;i    more    modern    iinproxciiKMU. 

I  li(^  highest  tle\("loj)nient  in    the  art  ol  shipbuilding  at    this 
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I)cri()cl  was  reached  in  the  large  merchant-sliips  called  Car- 
racks.  The  competition  between  the  great  trading  republics 
of  Italy,  viz.,  Venice  and  Genoa,  and  the  rivalry  of  Portugal, 
probably  accounted  for  the  marked  improvement  in  the 
character  of  merchant-ships  in  tlie  fifteenth  and  sixteenth 
centuries.  Fig.  43  gives  a  representation  of  a  large  Genoese 
carrack  of  the  sixteenth  centurv.     It  will  be  noticed  that  this 


Fig.  43. — Genoese  carrack.     1542. 

vessel  had  four  masts,  and  was  square-rigged,  the  foremost  mast 
liavingbeen  inclined  forward  somewhat  after  the  fasliion  of  the 
modern  bowsj^rit.  In  the  sixteenth  century  the  carrack 
often  attained  the  size  of  1,600  tons.  Towards  tlie  latlor 
lirdf  of  this  ccntur\-  a  Portuguese  c-arrack  captured  by  iho 
Englisli  was,  in  length,  from  the  be.aklieacl  to  the  stern,  if>5  It.  ; 
beam,  47   ft.  :   length   of  keel,    100    ft.  ;   height   of   mainmast, 
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121  ft.  ;  circumference  at  partner;,  ii  ft,  ;  length  of  mainyard, 
io6  ft.  ;  burthen,  i,6oo  tons.  This  vessel  carried  32  pieces 
of  brass  ordnance — a  very  necessary  addition  to  the  merchant- 
ship  of  the  period — and  accommodated  between  600  and  700 
passengers. 

The  most  important  maritime  event  in  the  sixteenth  century 
was,  undoubtedly,  the  fitting  out  by  Spain,  in  1588,  of  the 
gigantic  expedition  intended  to  invade  this  country  in  the 
reign  of  Queen  Elizabeth.  An  account  of  the  fleets  on  either 
side  mav  therefore  be  interestine:. 


Fir,.  44.— Spanish  «,illcass.     158S. 

The  great  .Vrmada  consisted  of  no  less  than  132  \essels,  of 
wiiich  onh'  foiu"  were  galleys,  and  four  galleasses. t  Of  the 
remainder,  30  were  under  100  tons  and  94  were  between  130 
and  1.550  tons.  The  total  tonnage  of  the  ships,  less  the  galleys 
and  galleasses,  was  59,120.  The  armament  consisted  of  2,761:5: 
guns.  Tlu^  seamen  numbered  7,865  and  the  soldiers  20,671. 
I'he  fleet  was  (li\i(led  into  ten  s([iiadrons.  The  largest  vessel 
w  as  the  flagship  of  the  Levant  squadron,  antl  was  of  1,249  tons, 
and  carried    ^o  guns.      The  crew   consistcxl   of  80  sailors  and 

t  'I'lic  details,  a^  related  by  varit)us  authorities,  ditTt'r  slighth'. 
^   Acrordiiifi    to    some    accounts    there    were    i,.lQ7    bron/.c    and    mvI    ii'<"i 
^'LUis  of  all  calibres. 

J(OI.  G 
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344  soldiers.  The  next  largest  was  of  1,200  tons  and  carried  47 
guns,  but  the  greater  number  of  the  vessels  were  much  smaller. 
The  popular  belief  as  to  their  incredible  size  and  unwieldiness 
must  therefore  be  dismissed  as  baseless,  for  even  the  largest 
ships  were  far  exceeded  in  size  by  some  of  the  carracks,  or 
merchant  vessels,  of  that  day.  On  the  average  the  Spanish 
vessels  mounted  22  guns  apiece,  and  carried  crews  of  231 
sailors  and  soldiers.  Fig.  44  is  a  sketch,  taken  from  the 
tapestry  of  the  old  House  of  Lords,  of  one  of  the  galleasses 
of  the  fleet.  It  will  be  noticed  that  she  carried  her  guns 
extremely  high,  a  peculiarity  which  was  common  to  many  of 
the  Spanish  vessels  ;  for  we  read  that  their  fire  did  more  harm 
to  the  rigging  than  to  the  hulls  of  the  English  vessels. 

The  fleet  mustered  by  Elizabeth  was  far  more  numerous,  but 
its  tonnage  did  not  amount  to  one-half  of  that  of  the  Armada. 
The  total  number  of  vessels  sailing  under  the  Englisli  Hag  was 
197,  of  which,  however,  only  34  belonged  to  tlie  Royal  Navy. 
The  remainder  were  merchant  vessels,  hastily  fitted  out  and 
adapted  for  purposes  of  war  by  their  owners,  or  by  the  ports 
to  which  thev  belonged.  Of  the  Roval  sliips  tlie  largest  A\as 
the  Triumph,  built  in  1561.  She  was  commanded  by  Sir 
Martin  Frobisher,  and  was  only  exceeded  in  size  by  four  of  the 
Spanish  vessels.  The  Triumph  was  between  1,000  and  1,100 
tons,  but  there  were  only  seven  ships  in  the  English  Xavy  of 
between  600  and  1,000  tons,  whereas  the  Spaniards  had  no 
fewer  tlian  45.  The  crew  of  the  Triumph  numbered  500,  of 
wliom   300  were  sailors,  40  gunners,  and    160  soldiiM's. 

The  'Triumph  carried  42  guns,  of  which  4  were  cannon, 
^  demi-cannon,  17  cuh'erins,  8  demi-cuherins.  i^  sakers,  and 
4  small  ])icces.  The  greatest  numbei'  of  guns  carried  by  any 
ship  in  the  fleet  was  56,  mounted  on  board  the  T.lizaheth  Jonc^, 
of  900  tons,  and  built  in  is^t^  The  ilagshij)  of  tlie  Lord  High 
Admiral,  Lortl  Howard  (if  l^trmghani,  \\\c  .\rk,  wa>  tht>  ni<i>l 
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modern  of  the  English  warships,  liaving  been  built  in  1587. 
She  was  of  800  tons,  carried  a  crew  of  430,  and  mountr'd 
55  guns. 

Of  the  merchant  auxiliaries  the  two  largest  were  the  Galleon 
Leicester  and  the  Merchant  Royal,  each  of  400  tons,  and  each 
carried  a  crew  of  160  men.  In  the  former  of  these  the  explorer 
Cavendish  afterwards  made  his  last  voyage.  Another  of  tlie 
merchant-ships,  the  Edivard  Bonaventiirc,  belonged  to  the 
Levant  Company,  and  in  the  years  1591  to  1593  was  dis- 
tinguished as  the  first  English  ship  that  made  a  successful 
voyage  to  India. 

The  size  of  a  large  number  of  the  merchant-ships  was  under 
100  tons.  The  total  number  of  the  crews  of  the  entire  English 
fleet  was  15,551  ;  of  these  6,289  belonged  to  the  queen's  ships. 

As  a  general  rule,  the  English  ships  in  the  reign  of  Queen 
Elizabeth,  loth  in  the  Royal  Navy  and  in  the  Mercantile 
Marine,  were  much  inferior  in  size  to  the  vessels  belonging  to 
the  great  Maritime  Republics  of  Italy  and  to  Spain  and 
Portugal.  Hitherto  the  practice  had  been  general  of  hiring 
Genoese  and  Venetian  carracks  for  mercantile  [jurposes.  It 
is  stated  that  about  the  year  1578,  or  twenty  years  after 
Oueen  Elizabeth's  accession  to  the  throne,  there  were  onlv  24 
shi|js  in  the  Royal  Xavy  and  135  of  above  kx)  tons  burthen 
in  the  whole  kingdom,  and  but  656  that  exceeded  40  Ions. 
Xeverlhcless,  in  this  r(Mgn  there  was  a  great  development  of 
mercantile  actixity,  in  w  hi(di  the  sovereign  as  well  as  her  peo])le 
participated.  Many  trading  expeditions  were  sent  out  to  the 
^^'est  Indies  and  to  North  America,  and  warlike  descents  on 
the  Spanish  ports  were  lre{]uently  carried  out,  and  were 
atteiuled  with  great  success.  In  Elizabeth's  tinu^  tiii^  liist 
British  colon\-,  \'irginia,  was  foiuided  in  North  America,  and 
Sir  r'rancis  Drake  undertook  his  memorable  and  (ncMitful 
x'oyage  round  the  world  in  a  s(iua<lroii,  which  consisted,  at  the 
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commencement,  of  five  vessels,  whereof  the  largest,  the 
Pelican,  was  of  only  lOo  tons  burthen,  and  the  smallest  a 
pinnace  of  15  tons.  So  great  was  the  progress  made  about 
this  time  in  English  maritime  trade  that,  only  four  years 
after  the  date  above  mentioned,  there  were  said  to  have  been 
no  less  than  135  English  commercial  vessels  of  above  500  tons 
in  existence. 

In  the  year  1387  Drake,  in  his  famous  marauding  expedition 
in  the  Spanish  seas,  captured  a  great  carrack  called  the  San 
Felipe,  which  was  returning  home  from  the  East  Indies.  The 
papers  found  in  her  revealed  the  enormous  profits  whicli  the 
Spaniards  made  out  of  tlieir  trade  with  India,  and  afforded 
such  valuable  information  that  the  English  merchant  ad- 
venturers were  incited  to  cut  in  and  try  to  secure  some  share 
of  this  trade  for  themselves.  This  led,  ultimately,  to  the 
founding  of  the  celebrated  East  India  Company,  and  to  tiie 
conquest  of  India  by  the  British.  In  1589  certain  merchants 
petitioned  the  queen  to  grant  them  a  licence  to  trade  with  tlie 
East  Indies:  but  Elizabeth,  fearing  the  resentment  of  the 
Spanish  and  Portuguese,  would  not  grant  their  request  for  many 
years,  and  it  was  not  till  the  last  day  of  the  year  1599  that  she 
gave  a  charter  of  incorporation  to  the  Earl  of  Cumberland  and 
215  knights  and  merchants  for  fifteen  years,  and  thus  founded 
the  first  East  India  Company.  English  adventurers,  however, 
did  not  wait  for  a  charter  before  commencing  tlicir  trading 
operations  with  tlie  East,  for  in  1591  an  expedition  consisting 
of  three  ships  was  sent  out  under  the  command  of  James 
Lancaster.  Only  one  of  the  three — the  Edicanl  Bonaventuvc, 
\vhich,  as  already  mentioned,  had  been  a  merchant  auxiliary 
in  the  English  fleet  tliat  opposed  the  Armada — ever  reached 
tlie  East  Indies  in  safety. 

.\  few  weeks  after  the  charter  had  been  granted  Lancaster 
led  another  exj)cdition   to  the   I'^ast.       liis  licet  consisted  of 
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five  ships  ;  the  largest,  the  Dragon,  was  of  600  tons,  and  had  a 
crew  of  202.  After  an  adventurous  voyage  the  fleet  returned 
to  England  in  September,  1602,  having  been  absent  two  years 
and  eight  months. 

There  is  abundant  evidence  to  show  that  foreign  merchant 
ships  in  Elizabeth's  reign  were  often  much  larger  than  any 
built  in  this  country.  The  following  are  examples.  In  1592  a 
Portuguese  carrack  called  the  Madre  de  Dios  was  captured  and 
brought  home.  She  was  of  1,600  tons  burthen,  165  feet  long 
from  stem  to  stern,  and  had  seven  decks,  including  the  numerous 
half  and  quarter  decks  which  formed  the  poop.  In  1594  a 
Spanish  carrack  was  destroyed  which  had  1,100  men  on  board. 
When  Cadiz  was  taken  in  1596  two  Spanish  galleons  of  1,200 
tons  were  captured,  and  the  flagship,  the  San  Felipe,  of  1,500 
tons  was  blown  up.  In  1602  a  Portuguese  carrack  of  1,600 
tons  was  captured  at  Cezimbra.  She  was  named  the  San 
Valentino,  and  was  worth,  with  her  cargo,  a  million  ducats. 

The  system  of  striking  topmasts  appears  to  have  been  intro- 
duced into  the  English  Navy  in  the  reign  of  Queen  Elizabeth. 
It  is  mentioned  by  Sir  Walter  Raleigh  as  a  recent  impro\ement 
and  "a  wonderful  ease  to  great  ships,  both  at  sea  and  in  the 
liarbour."  Amongst  the  other  novelties  n.entioned  by  tlie 
same  authority  was  the  use  of  chain-pumps  on  board  ship  ; 
tliey  lifted  twice  the  amount  of  water  that  tlie  old-fashioned 
pumps  could  raise;  studding,  top-gallant,  sprit  and  topsails 
were  alscj  introduced,  and  the  weighing  of  anchors  by  means  of 
the  capstan.  lie  also  alludes  to  the  recent  use  of  long  cables, 
and  says  that  "  by  it  we  resist  the  malice  of  the  greatest  winds 
that  can  blow.""  Tlie  earh"  men-of-war,  pierced  with  i)ort- 
holes,  carried  their  lower  guns  \'ery  near  the  water.  In  some 
cases  therc^  w(M"e  only  fourteen  inches  from  the  lower  sill  of  the 
portholes  to  tlu^  \\ater-line.  This  practice  led  to  man\'  acci- 
dents ;    amongst  others  ma\"  be    mentioned    the    loss  of    the 
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Mary  Rose,  one  of  the  largest  sliips  in  the  Royal  Navy  in  the 
time  of  Henry  VIII.  Sir  Walter  Raleigh  mentions  that,  in  his 
time,  the  practice  was  introduced  of  raising  the  lower  tier  of 
ports.  Nevertheless,  this  improvement  did  not  become 
general  till  the  time  of  the  restoration  of  Charles  II.  Fig.  45 
is  a  representation  of  an  English  ship  of  war  of  the  time  of 
Queen  Elizabeth,  supposed  to  be  of  the  date  1588.  It  is 
copied  from  the  tapestries  of   the    old   House  of    Lords.     It 


Fig.  45. — English  man-of-war.     About  158S. 

shows  clearly  the  recently  introduced  topmasts  alluded  to 
by  Sir  Walter  Raleigh.  It  is  certainly  a  much  more  ship- 
shaped  and  ser\-iceable  craft  than  the  vessels  of  Henry  \'III. 
There  is  also  in  existence  a  drawing  of  a  smaller  Elizabethan 
warshi])  in  the  Rawlinson  MSS.  in  the  Hodleian  Library  : 
in  essential  particulars,  it  confirms  Fig.  43.  Roth  of  tIlc^e 
show  that  the  forecastles  and  pooj)s  had  been  considerably 
iiiodilied. 
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Another  great  naval  war  was  waged  in  the  latter  half  of  the 
sixteenth  century,  about  sixteen  years  before  the  defeat  of  the 
Spanish  Armada.  The  scene  was  the  Adriatic  Sea,  and  the 
combatants  were  Venice,  with  her  allies,  Spain  and  the  Papal 
States,  on  the  one  hand,  and  the  Turks  on  the  other.  It  culmi- 
nated in  the  com[)lete  defeat  of  the  latter  at  Lepanto  in  1571. 
The  sight  of  the  battle  of  Lepanto  is  very  near  tothatof  Actium, 
and  it  is  a  remarkable  circumstance  that  twice  in  history  a 
decisive  naval  battle  between  the  West  and  East  should  have 


Fig.  46.— \'enetian  fialleass.     1571. 

been  decided  at  the  same  spot.  The  allies  possessed  a  lleot 
consisting  of  208  galleys  and  6  galleasses.  The  \'eneti;ins 
introduced  the  latter  type  of  vessel  in  order  to  meet  the  Turks 
on  e\'en  terms.  It  was  an  improved  form  of  galley  with  three 
masts,  carrving  se\'eral  guns  on  the  broadside,  most  of  them 
mounted  on  th(^  upper  deck.  I"'ig.  46  represents  one  of  the 
N'ciK^tiaii  galleasses  as  used  at  the  battle  of  Lepanto,  to  the 
winning  of  which  engagein(Mit  tluw  are  said  to  ha\"e  con- 
tril)ut(^d  materially.  1  lu^  galleass  was  essentially  a  MeditiM- 
ranean    warshi|).       ll    wa->    never    generalK'   a(lo|)te(l    Itv    the 
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Western  powers,  but  four  Neapolitan  vessels  of  this  category, 
carrying  each  50  guns,  formed  a  part  of  the  great  Armada  sent 
by  Spain  to  effect  the  conquest  of  England.  The  galleass 
represented  in  Fig.  46  had  a  circular  forecastle  in  which  were 
mounted  several  guns,  to  be  used  in  end-on  attack. 

It  is  impossible  to  read  the  accounts  of  the  battle  of  Lepanto 
and  of  the  defeat  of  the  Spanish  Armada  without  noticing  the 
great  contrast  between  the  ships  used  in  the  two  w'ars  at  about 
the  same  period.  In  the  Mediterranean  the  single-banked 
galley  was  still  the  prevailing  type,  while  in  the  Western  and 
Northern  seas  the  bulk  of  the  Spanish  and  the  whole  of  the 
British  fieets  were  sailing-ships. 

It  does  not  appear  that  any  further  novelties,  or  improve- 
ments worth  alluding  to,  were  introduced  into  the  practice  of 
shipbuilding  till  the  accession  of  the  House  of  Stuart  in  1603. 
All  the  monarchs  of  this  family  paid  particular  attention  to 
the  development  of  the  Royal  Navy.  King  James  I.  had  in 
his  service  an  educated  naval  architect  of  the  name  of  Phineas 
Pett,  who  was  a  Master  of  Arts  of  Emmanuel  College,  Cam- 
bridge, and  a  member  of  a  famous  family  of  shipbuilders  wlio 
had  been  employed  for  two  centuries  previously,  from  father  to 
son,  as  officers  and  architects  in  the  Royal  Navy.  Some  time 
after  the  accession  of  James,  a  Royal  Commission  inquired  into 
the  general  state  and  management  of  the  navy,  and  issued 
a  report  in  1618,  which  was  in  effect  "a  project  for  contracting 
the  charge  of  His  Majesty's  Navy,  keeping  the  coast  of  England 
and  Ireland  safely  guarded,  and  his  Majesty's  ships  in  harbour 
as  sufficiently  guarded  as  now  they  are,  provided  that  the 
old  debts  be  paid,  .  .  .  and  certain  assignments  settled 
for  the  further  payment  of  the  navy  quarterh."  At  the  time 
the  re])ort  was  issued  there  were  only  seventeen  vessels  in  the 
navy  w^hich  had  been  built  during  the  reign  of  James.  The 
most  important  of  these  was  the  Prince  Royal,  built  in  iGio, 
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and,  at  the  time,  considered  to  be  one  of  the  finest  men-of-war 
in  the  world.  Fig.  47  is  an  illustration  of  a  man-of-war  of  the 
period,  which,  there  is  strong  evidence  for  believing,  was  this 
very  vessel.  It  was  designed  and  built  under  the  superinten- 
dence of  Phineas  Pett  at  Woolwich  Dockyard,  and  was  gi\en 
by  the  king  to  his  son  Henry,  Prince  of  Wales,  in  honour  of 
whom  it  was  named  the  Prince  Royal.  It  was  in  many 
respects  a  remarkable  departure  from  the  prevailing  practice 
of  the  times,  and,  if  stripped  of  its  profuse  carved  work,  was 
very  similar  in  outline  to  the  men-of-war  built  as  recently  as 
the  commencement  of  the  last  century.  The  designer  was 
bold  enough  to  abandon  some  of  the  time-honoured  features  of 
ship  construction,  such  as  the  beak,  or  prow,  derived  from  the 
old  galleys,  and  the  square  buttock,  or  tuck.  The  latter 
feature,  however,  continued  to  appear  in  the  ships  of  most 
other  European  countries  for  some  time  afterwards.  Tht^ 
length  of  keel  of  this  vessel  was  114  ft.,  and  the  beam  44  ft. 
The  reputed  burthen  was  1,400  tons,  and  the  vessel  was 
pierced  for  64  guns,  whereof  she  carried  ^^,  the  vacant  port- 
holes being  filled  in  action  from  the  opposite  side,  a  custom 
which  prevailed  down  to  the  last  century  and  was  adopted 
in  order  to  lessen  the  dead  weight  carried  aft.  The  great 
difference  between  the  shape  of  the  quarter  galleries  and  fore- 
castle in  this  ship  and  in  the  earlier  types  will  be  noted.  The 
armament  of  the  Prince  Royal  consisted  of  the  following  guns  : 
On  tlu^  lower  deck  six  32-pounders,  two  24-pounders,  and 
twelve  i8-pounders.  The  bow  antl  aftermost  ports  were 
empty,  and  in  case  of  necessitv  the  former  \vas  filled  bv 
an  1 8- pounder  from  the  opposite  side,  and  the  latter  by  a 
24-pounder  from  the  stern  ports.  Tlie  upper  dec-k  was  armed 
with  9-[jounclers,  the  aftermost  port  being  vacant,  and  hUcd 
up  when  required.  Tlie  ([uarter-tleck  and  forecastle  W(-r(^ 
provided   with  5-pounders. 
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The  building  of  this  ship  aroused  many  appreliensions,  and 
a  Commission  was  appointed  to  report  on  the  design  while  it 
was  being  constructed.  It  certainly  seems  that  gross  errors 
were  made  in  the  calculations.  For  instance,  it  was  estimated 
that  775  loads  of  timber  would  be  required  for  her  construction, 
whereas  1,627  loads  were  actually  used.  The  timber  also  was 
so  unseasoned  that  tiie  ship  only  lasted  fifteen  years,  and  had 
then  to  be  rebuilt. 

Many  complaints  were  made  about  this  time  of  the  in- 
capacity and  ignorance  of  English  shipbuilders.  Sir  Walter 
Raleigh  laid  down  the  following  as  the  principal  requirements 
of  warships  :  strong  build,  speed,  stout  scantling,  ability  to 
hght  the  guns  in  all  weathers,  ability  to  lie  to  easily  in  a  gale, 
and  ability  to  stay  well.  He  stated  tliat  in  all  these  qualities 
the  royal  ships  were  deficient.  He  also  called  attention  to 
the  inferiority  of  our  merchant-ships,  and  pointed  out  that, 
whereas  an  English  ship  of  100  tons  required  a  crew  of  thirty 
hands,  a  Dutch  vessel  of  the  same  size  would  sail  witli  one- 
tliird  of  that  mmiber. 

Another  authoritx'  of  the  time  complained  that — 
"  lie   roLild    never    see    two    sliips    builded    nf    tlie    like    proportion    b)'    the 
best    and    most    skilfid    shipwrights     .     .      .     because    they    trust    rather    to 
their    judgment    than    their    art,    and    to    their    e\e     than    their   scale    and 
I'ompass." 

The  uKMchant  navy  of  England  languished  during  the  early 
\ears  of  llie  reign  of  James  I.  Owing,  liowe\"er,  to  the  patron- 
age and  assistance  extended  bv  the  King  to  the  I'.ast  India 
Com{)any,  and  also  in  no  small  measure  to  the  stimukis  caused 
by  thearri\al  of  some  large  Dutch  merchantmen  in  the  Tiianies, 
the  niercliants  of  London  abandoned  the  practice  of  hiring 
ships  from  foreigners  and  took  to  building  for  theniseh'es.  In 
th>^  year  1^113  there  were  not  mor(^  than  ten  slii])s  belonging  to 
tlie  Port  of  London  \\  ith  a  burthen  in  e\c(>ss  of  200  tons,  l)iit, 
owing  to  the  sudden   development   of  shipbuilding,  the  I'ort 
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of  Newcastle  in  the  year  1622  owned  more  than  100  ships 
exceeding  the  above-mentioned  tonnage. 

In  the  year  i6og  the  king  granted  a  new  charter  to  tlie 
}*^ast  India  Comjjany,  and  in  the  folh)wing  year  a  vessel,  called 
the  Trade's  Incvease,  was  sent  out.  This  shij)  was  the  largest 
merchantman  built  up  to  that  time  in  England.  Her  career, 
however,  was  not  fortunate.  She  was  careened  at  Bantam,  in 
order  that  some  repairs  to  her  hull  might  be  effected,  but  she 
fell  over  on  her  side  and  was  burnt  by  the  Javanese. 

Before  the  year  1613  British  mercliants  had  made  altogether 
twelve  voyages  to  the  East  Indies,  for  the  most  part  in  ships 
of  less  than  500  tons.  In  that  year,  however,  all  the  merchants 
interested  in  the  Oriental  trade  joined  together  to  form  the 
United  East  India  Company.  The  first  fleet  fitted  out  by  the 
re-organised  Company  consisted  of  four  ships,  of  650,  500,  300, 
and  200  tons  burthen  respectively.  It  had  to  fight  its  way 
with  the  Portuguese  before  it  could  commence  to  trade.  The 
Portuguese  considered  that  they  were  entitled  to  a  monopoly 
of  the  trade  with  the  East,  and  jealously  resented  the  intrusion 
of  the  English  merchantmen,  whom  they  attacked  with  a  fleet 
of  six  galleons,  three  ships,  two  galleys,  and  sixty  smaller 
vessels.  They  were,  however,  ignominiously  defeated,  and 
the  English  merchants  were  enabled  to  accomplish  their 
purpose. 

During  the  last  five  years  of  the  reign  of  James  I.  the 
strength  of  the  Royal  Navy  was  increased  twenty-five  per  cent. 
His  son  and  successor,  Charles  I.,  through  all  the  troubles  of 
his  eventful  reign,  never  neglected  this  branch  of  the  national 
defences,  and  during  his  reign  the  Mercantile  Marine  grew  to 
such  an  extent  tliat,  at  the  time  of  the  outbreak  of  the  Civil 
War,  the  i)ort  of  London  alone  was  able  to  furnish  100  ships  of 
considerable  size,  all  mounting  cannon  and  fitted  up  in  e\'or\" 
resjjcrt   for  the  operations  of  war. 
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The  Sovereign  of  the  Seas,  illustrated  in  Fig.  48,  may  be  taken 
as  a  sample  of  the  largest  type  of  warship  built  by  Charles. 
Like  the  Prinee  Royal,  she  was  designed  by  Pett,  and  was 
considered  to  be  the  most  powerful  man-of-war  in  I-lurope  of 
her  time.  Her  construction  must  have  been  a  great  improve- 
ment on  that  of  the  Prince  Royal :  for,  whereas  the  latter 
ship  was  declared  to  be  no  longer  fit  for  service  fifteen  years 
after  her  launch,  the  Sovereign  of  the  Seas,  though  engaged  in 
most  of  the  naval  battles  of  the  seventeenth  century,  remained 
in  good  condition  for  a  period  of  sixty  years,  and  was  then 
accidentally  burnt  at  Chatham  when  about  U)  be  rebuilt. 
She  was  the  first  three-decker  in  the  Royal  Xa\-y,  but  as  she 
proved  somewhat  crank,  she  was  cut  down  to  a  two-decker 
in  the  year  1652.  At  the  Restoration  slie  was  renamed  the 
Roy  a  I  Sove  re  ig  n . 

This  very  remarkable  vessel  was  of  1,683  t<'ns  burthen.  Her 
length  of  keel  was  128  ft.  ;  length  over  all,  167  ft.  ;  beam, 
48  ft.  4  in. ;  and  depth  from  top  of  lanthorn  to  bottom  of  keel, 
76  ft.  She  was  built  with  three  closed  decks,  a  forecastle,  a 
half-deck,  a  quarter-deck,  and  a  round-liouse.  She  carried 
in  all  102  or  104  guns,  and  was  pierced  for  thirty  guns  on  the 
lower,  thirtv  on  the  main,  and  twenty-six  on  the  ujjper  dock  ; 
the  forecastle  had  twelve,  and  the  half-deck  fourteen  ports. 
She  also  carried  ten  chasers  forward,  and  as  many  aft.  She 
was  provided  with  eleven  anchors,  of  which  one  weighed  two 
tons. 

The  Royal  Sovereign  may  fairly  be  taken  as  representing  llie 
commencement  of  a  better  school  of  ship  construction.  1  ler 
merits  were  due  to  the  talents  of  Phin(\'is  Pett,  who,  tliougli  not 
uniformly  successful  in  his  earlier  designs,  was  a  great  innowi- 
tor,  and  is  generally  regarded  as  the  father  of  the  niocl(M-n 
school   of  wooden   shiijbuildiiig. 

\'er\'  little  is  l<nown,  imfortunateh',  of  the  character  and  rii;' 
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of  the  smaller  classes  of  trading  vessels  of  the  end  of  the 
sixteenth  and  the  commencement  of  the  seventeenth  centuries. 
It  is,  however,  tolerably  certain  that  cutter-rigged  craft  were 
used  in  the  coasting  and  Irish  trades  a-s  far  back  as  1567  ; 
for  there  is  a  map  of  Ireland  of  that  date  in  existence  on  which 
are  shown  two  vessels  rigged  in  this  manner. 

With  the  description  of  the  Royal  Sovereign  we  close  the 
account  of  mediaeval  naval  architecture.  Thanks  to  the  foster- 
ing care  of  Charles  I.,  to  the  genius  of  Pett,  and  to  the  great 
natural  advantages  conferred  by  the  superiority  of  English 
o.nk  to  other  I^uropean  timbers,  England  at  this  period  occu- 
pied a  high  place  in  the  art  of  shipbuilding.  The  position 
thus  gained  was  maintained  and  turned  to  the  best  advantage 
in  the  period  of  the  Commonwealth,  when  successful  naval 
wars  were  undertaken  against  the  Dutcli  and  other  European 
states.  These  wars  eventually  resulted  in  establishing 
l*^ngland,  for  a  time,  as  the  foremost  maritime  power  in 
l'Anoi)(\ 
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The  naval  wars  w^hicli  followed  the  establishment  of  the 
Commonwealth  contributed  in  a  very  large  degree  to  the 
progress  of  shipbuilding.  In  1652  war  broke  out  with  the 
United  Provinces,  headed  by  the  Dutch,  who  were,  prior  to 
that  period,  the  foremost  naval  and  mercantile  power  in  the 
world.  The  struggle  lasted  about  two  years,  and  during  its 
continuance  the  British  lleet  increased  from  fifty-hve  first, 
second,  and  third  rates,  to  eighty-eight  vessels  of  corresponding 
classes,  while  a  proportionately  larger  increase  was  made  in 
ships  of  smaller  denominations,  and,  in  addition,  the  vessels 
lost  in  the  war  were  replaced.  The  war  with  the  Dutch  was  an 
exceptionally  severe  struggle,  and  ended  in  the  complete 
victory  of  this  country,  which  then  stejoped  into  Holland's 
place  as  the  foremost  na\ril  power.  In  addition  to  this  war, 
Cromwell  undertook  an  expedition  to  the  Mediterranean,  to 
punish  the  piratical  states  of  Algiers,  Tunis,  and  Tripoli.  The 
fleet  was  commanded  by  Blake,  and  was  completely  successful 
in  its  operations,  which  resulted  in  a  security  for  British 
commerce  with  the  Levant  that  had  never  been  known  before. 
Admiral  Penn  was  at  the  same  time  entrusted  with  the  com- 
mand of  a  powerful  ex])edition  to  the  Sprmish  \\'est  Indies. 
The  annexation  of  Jamaica  followed,  and  British  commerce  in 
the  West  increased.  In  fad,  \\  itli  the  progress  of  the  national 
navv  the  commerce  (jf  the  country  also  extended  itself, 
and  the  increased  exj)ericncc  thus  obtained  in  shi{)building. 
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both  for  the  war  and  trading  fleets,  necessarily  resulted  in 
great  improvements  in  the  art. 

The  expenditure  on  the  navy  in  the  time  of  the  Common- 
wealth was  enormous  relatively  to  the  total  national  re\enue. 
In  the  year  1656-57  four-fifths  of  the  income  of  the  country  was 
devoted  to  the  sea  service,  in  the  following  year  two-thirds,  and 
in  1658-59  nearly  three-fifths.  These  are  figures  which  have 
never  been  approached  at  any  other  period.  The  ships  built 
during  this  time  were  of  moderate  dimensions.  Only  four 
were  of  1,000  tons.  These  were  the  Dunbar,  of  1,047  tons 
and  64  guns,  built  in  1656  ;  the  Lmtdnn,  built  in  the 
same  year,  of  the  same  tonnage  and  number  of  guns, 
though  of  different  dimensions;  the  Richard,  of  i,ioS 
tons  and  70  guns,  built  in  1658 :  and  the  Xascby,  built 
in  1655,  of  i)22g  tons  and  80  guns.  All  four  were  renamed 
at  the  Restoration. 

Charles  II.  and  his  brother,  the  Duke  of  York,  afterwards 
James  II.,  both  possessed  in  an  eminent  degree  the  fondness 
for  the  navy  which  distinguished  all  the  members  of  the  Stuart 
dvnasty,  though,  unfortunately,  after  the  first  na\al  war 
waged  by  Charles  against  Holland,  the  condition  of  the  lleet 
was  allowed  to  deteriorate  very  rapidly.  As  a  sample  of  the 
tvpe  of  warship  of  the  first  class  built  in  this  reign,  we  give, 
in  Fig.  49,  the  Royal  Charles,  which  was  constructed  at  Ports- 
mouth dockyard  in  1673,  by  Sir  .Anthony  Deane,  to  <\arry  100 
guns.  This  illustration  and  that  of  the  St>verci^i;n  "j  the  Seas 
(Fig.  48)  are  after  pictures  by \'andevelde.  This  shi])was  the 
largest  in  the  navy,  excepting  always  the  famous  old  Sovcrcii^n 
of  the  vSeasand  the  Britannia.  The  latter  was  built  at  Chatham, 
bv  Pett,  in  1682,  and  carried  100  guns,  and  measured  1,7  V) 
tons.  The  Royal  Charles  created  as  much  sensation  in  itsda\- 
as  did  the  famous  ship  built  for  Charles  I.  There  is  a  beautiful 
model  of  tlie  Royal  Charles  in  the  Museum. 
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The  f()llo\vin,L(   table  gives   the  lcadin<^  dimensions  of  the 
I\()yal  Charles  and  the  Brilannia  :  — 


Name  of  sliip 


ivov;il  Cliarlcs 
liritamiia  ... 


LeiiMth. 


ft. 
146 


Breadth. 

ft.     in. 

4*)     o 

47     4 


Depth  of 
hold. 


ft.      ill. 

i<^     3 
19     7i 


Draught.        Complciixiu. 


ft.      in.      I 

■20      f)        I 


780 
780 


Fig.  30  is  an  illustration  after  \^andevelde  of  a  famous 
I'Vench  lirst-rate  of  the  same  period,  named  the  Soldi  Royal,  of 
106    guns.     She  was   destroyed    in   Cherbourg    Bay    the  day 


I-'n,.  51.—  1  In:  Hull. null. I.     Ii)s;>. 

after  the  battle  of  Cajje  f.a  1  logue,  in  ifjgj.  l-'ig.  51  is  a  Dutch 
lirst-ratc,  named  tlie  ! lollaiidia,  of  74  guns.  She  was  built 
in  lOSj,  and  took  part  in  tlu^  batth^  of  J)Ccach_\-  llead(iCK)O)  as 
flagshii)  of  Admiral  Corneb's  l^vtM-tsen. 

'i'lie  chief  diffcrcnct^  between  the  I'ritish  and  foreign  buiMs 
of  warship  of  the  latter  half  of  the  scxeutecntli  century  was  that 
the  I'lnui'bsh  vessels  ^vert^  always  constructed  with  the  r^iuiulcd 


MODERX    WOODEX   SAILIXG-SIIIPS.  117 

tuck  before  mentioned,  as  introduced  by  Pett,  wliile  the  Con- 
tinental ships  all  had  the  old-fashioned  square  tuck,  which  is 
well  illustrated  in  Fi<^.  51.  The  Dutch  ships  in  one  respect 
excelled  all  others,  in  tiiat  they  were  the  first  in  wliich  tlic 
absurd  practice  of  an  exaggerated  "  tumble  home,"  or  con- 
traction of  the  upper  deck,  was  abandoned.  This  fashion  was 
still  carried  out  to  a  very  great  extent  by  the  English,  and  to  a 
less  extent  by  the  French  and  Spaniards.  The  chain-plates 
in  the  English  vessels  were  also  fixed  extremely  low,  while 
the  Dutch  fixed  them  as  high  as  the  sills  of  the  upper-deck 
ports  would  allow.  In  consequence  of  the  shallowness  of  the 
Dutch  harbours,  the  draught  of  their  ships  was  also  con- 
siderably less  than  that  of  the  English  vessels  of  corresponding 
force. 

Most  of  the  shi[)s  in  a  seventeenth-century  fleet  deemed  fit  to 
take  their  station  in  the  line  of  battle  were  third-rates.  Tlu^ 
first  and  second  rates  were  exceptional  vessels,  and  were  onh' 
emjjloyed  in  particular  services.  A  comparative  table  of  the 
<liniensions  and  armament  of  the  various  rates  or  classes,  in 
the  year  1688,  is  annexed  : — 


tion. 

I.CIlfJtll 

of 
kcfl. 

Hita<ltli. 

Depth 

t)f 
hoUl. 

Praufiht 

of 
water. 

Tons. 

Guns 
on  war 
service 
at  home. 

Crew 

l"<et. 

I-(Ct. 

I'ctl. 

Ft<t. 

1st  Kate     .. 

\:h  to  1(6 

■U)    to    t,s 

17''Moiy,S 

_'0     toj;)-() 

}\m  u 

1710 

90  to  UX) 

6tK)tc 
815 

.'lul  Kate    .  . 

iji  ..  ii.i 

37     .,    -IS 

17      ..  l'J\S 

16      ..  -M 

KKX)  . 

1500 

S_'   ,.     ')() 

540  t( 
660 

ird  Kati'     .. 

115   ..   ltd 

il      ,.    •)() 

lf_'  ,.  l,S-3 

U.      ..  Ks-S 

750  , 

117» 

60  .,     7) 

350  H 

470 

180  t> 

Uli  Kate     .. 

,ss  ,,   10,s 

27      .,      i4 

ll-_'  ,.  15-() 

lJ-,s  ,,  17',s 

3I_'   . 

(.M) 

3  J   ..     .'^1 

_'80 

Mh  Kate     .. 

rj  ,,    SI 

->■(,„    J7 

[>■[)  ..  11 

iro  ..  i.rj 

-Ml    , 

33  3 

_'(i  ..     3-' 

1J5  li 
135 

Tlio  fust  so-called  frigate  was  dcsigiuHl  by  Peter  P(>tt,  ami 
built  at  Cliathaiii  in  ib^f>.  She  was  named  the  C<')!sta)!l 
W'ancick.      ller    dimensions    were:     length    of   keel,    85    fl.  ; 
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breadth,  26  ft.  3  in.;  depth,  13  ft.  2  in.;  tonnage,  313; 
i,mns,  ]2  ;  crew,  140.  She  worked  ha\oc  amongst  the  pri\a- 
tecrs  of  the  time. 

The  bomb-ketch  was  originally  introduced  by  a  famous 
French  naval  architect  named  Bernard  Renan,  about  i^'/Q. 
This  class  of  warship  was  first  emplo)-ed  by  Louis  XIV.  in  the 
bombardment  of  Algiers,  where  it  produced  an  enormous  effect. 
Bomb-ketches  were  of  about  200  tons  burthen,  very  broad 
in  proportion  to  their  length,  and  built  with  great  regard  to 
strength,  on  account  of  the  decks  ha\"ing  to  bear  the  downward 
recoil  of  the  mortars.  Tlie  latter  were  placed  in  the  fore-part 
of  the  vessel,  which  was  purposely  left  unencumbered  with 
rigging.  The  hold  between  the  mortars  and  keel  was  closelv 
])acked  with  old  cables,  cut  into  lengths.  'Ihe  yielding 
elastic  qualities  of  the  ])acking  assisted  in  taking  up  the  force  of 
the  recoil.  The  bombs  weighed  about  200  pounds,  and  the 
consternation  and  terror  produced  by  them  ma\-  readih"  be 
realized  when  it  is  remembered  that,  up  to  that  time,  the  most 
dangerous  projectile  which  a  warship  could  discharge  at  a  land 
fortification  was  a  thirt\-two  jiound  shot,  fliese  vessels  were 
htted  with  two  masts,  one  in  the  middle  and  the  other  in  tlie 
stern. 

While  referring  to  this  invention  of  Bernard  Renan,  it  should 
be  mentioned  that  France  rose  t(j  the  rank  of  a  great  naval 
l)Ower  in  the  reign  of  Louis  XI\'.,  under  the  famous  minister 
Colbert,  in  the  latter  half  of  the  seventeenth  centur)-.  When 
Louis  succeeded  to  the  throne  the  f  rencli  Xa\  y  \\;i>  practicalix' 
non-existent,  as  it  consisted  only  of  four,  or  h\'e,  frigate>. 
In  i(>-j2  he  had  raised  the  strength  of  the  licet  to  fift}'  linc-of- 
battlc  ships  and  a  corresponding  numl)er  ol  liigates  ;inil 
smaller  vessels.  Xine  \ears  afterwartL,  the  French  in;irin(^ 
nunibered  1 71)  \essels  of  all  classes,  exchisi\c  ol  galleys,  in 
ifnjc)  tli(>  Ireiicli  lle(  t   in  the  Channel  altne  nuuibeii  cl   sixty- 
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ci<;lit  ships,  while  tlie  combined  liritish  and  Dutcli  squadrons 
consisted  only  of  (ifiy-six,  and  suffered  a  defeat  at  Beacliy 
Head,  in  which  the  English  lost  one  vessel  and  their  allies  six. 
This  defeat  was,  however,  amply  reven<j^ed  two  years  after- 
wards, when  the  allies  succeeded  in  opposini,^  tiio  enormous 
number  of  ninety-nine  ships  of  the  line,  besides  thirty-eiglit 
frigates  and  hreshijjs,  to  Tourville's  fleet  of  forty-four  ships  of 
the  line  and  thirteen  smaller  vessel^,  and  defeated  it  off  Cape 


l"i(;.  53.  —  Mitlsliip  section  of  :i  founh-rate. 


La  Hoguc,  inflicting  on  it  a  loss  of  hfleen  line-of-battle  ships, 
including  the  famous  Soldi  Rnyal,  of  io8  guns,  illustrated  in 
Fig.  50.  rVom  the  time  of  Louis  XI\'.  down  to  the  present 
date  French  naval  architects  have  always  exercised  a  most 
important  influenc-e  on  tlie  design  of  warships,  a  circumstance 
which  was  largelv  due  to  the  manner  inwhicli  Colbert  encour- 
aged the  application  of  scicMicc  to  this  branch  of  construction. 
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It  may  be  truly  said  that,  during  the  whole  of  the  eighteenth 
century,  the  majority  of  the  improvements  introduced  in  the 
forms  and  proportions  of  vessels  ci  the  Royal  Navy  were 
copied  from  French  prizes. 

In  order  to  complete  the  illustrations  of  British  warships  of 
the  latter  half  of  the  seventeenth  century  views  of  a  second- 
rate  are  given  in  Fig.  52,  and  a  cross-section  of  a  fourth-rate 
in  Fig.  53. 

It  would  be  impossible  in  the  present  work  to  notice  in 
detail  all  the  alterations  in  size  and  structure  of  ships  which 
took  place  during  the  eighteenth  century.  A  few  of  the 
leading  changes  may,  however,  be  mentioned.  In  the  year 
1706  an  attempt  was  made  to  systematize  the  dimensions 
of  the  various  rates,  and  the  figures  as  given  in  the  following 
table  were  fixed  : — 


Number  of 

90 

SO 

70 

60 

50 

40 

fJUIlS. 

Lent^tli  of 

Hiin-ilcck  . . 

162  ft. 

156  ft. 

1.50  ft. 

144  ft.      ' 

130  ft. 

118  ft. 

Hxtieine 

breadth     . . 

47  ft. 

4.)  ft.  6  in. 

41  ft. 

Mi  ft. 

35  ft. 

:■,.:  ft. 

Depth  of  hold 

18  ft.  f)  ill. 

17  ft.  8  ill. 

17  ft.  4  in. 

15  ft.  8  in. 

14  ft. 

13  ft.  6  ii 

Toiinafie 

1552 

1283 

1069 

914 

705 

532 

When  the  figures  were  compared  \\  ith  those  of  contemporary 
French  ships  of  the  same  rates,  it  was  found  that  the  British 
vessels  of  e\'ery  class  were  of  inferior  dimensions.  Whenever 
13ritish  men-of-war  were  cajitured  by  the  French,  the  numl)er 
of  their  guns  was  reduced.  It  was  uni\ersall}-  admitted  that 
the  French  sliijis  were  superior  in  sailing  (jualities  ;  so  much 
so  was  this  the  case  that,  whenever  a  French  squadron  was 
chased,  the  luiglisJi-l)uilt  sliij)s  in  it  were  the  iirst  to  be  over- 
tak(Mi.  The  subject  of  the  superiority  in  si/e  of  the  French 
ships  was  constantly  coming  to  the  Iront,  and  in  1719  a  new 
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establi^llnlont  was    made  for   the  dimension  of  ships  in  our 
Royal  Navy,  according  to  the  following  scale: — 


N limber  of  tiuiis. 


2  ft. 

2  in 

15 

2  ft. 
1  ft. 
67 

1  ft. 
f)  in. 

a 
1  ft. 

37 

4  ft. 
1  ft. 
51 

r,  ft. 

1  ft.  2  in 

Increase  of  lenKtli  .. 
Increase  of  breadth  . . 
Increase  of  tonnatJe  . . 


In  addition  to  the  increase  in  dimensions,  much  improve- 
ment was  made  "in  the  same  year  in  the  interior  arrangements, 
and  in  the  preservation  of  the  timber  of  \\hich  ships  were 
constructed.  I'p  to  this  period  both  thick  stuff  and  planks 
were  prepared  by  charring  the  inner  surface  while  the  outer 
surface  was  kept  wet,  and  tliis  process  was  continued  till 
the  plank  was  brought  to  a  ht  condition  for  l:)ending  to  the 
shape  it  was  required  to  take.  In  this  year,  howe\-cr,  the 
process  of  stoving  was  introduced.  It  consisted  in  placing 
the  timber  in  wet  sand  and  subjecting  it  to  the  action  of  heat 
for  such  time  as  was  necessary  in  order  to  extract  the  residue 
of  the  sap  and  to  bring  it  to  a  condition  of  sui)pleness.  In  the 
year  1726  the  ])rocpss  was  favourabh"  reported  f)n  by  two  of 
the  master  shipwrights  in  tlieir  report  on  the  slate  of  the 
planking  on  the  bottom  of  the  Falkland.  Some  of  the 
planking  had  been  charred  by  the  old  [)r(,ccss,  some  stoved 
by  the  new,  and  the  remainder  had  been  neither  sto\ed  nor 
charred.  The  sto\"cd  planks  were  found  to  be  in  a  good  slate 
of  preservation,  while  many  of  the  others  were  rotten.  The 
process  remained  in  use  till  173O.  wIhmi  it  was  su])erscded  b\- 
tlie  practice  of  steaming  the  timber.  The  steaming  and  the 
kindred  |)rocess  of  boiling  remained  in  \-oguc  during  the  \\  hoh? 
of  the  remainder  ot  tlie  era  of  wooden  >hij)building.  In  1771 
the  rapid  dcca)'  of  >hips  in  the  Ro\-al  Xa\y  once  moi'e  caused 
serious  attention  to  l)e  j)ai(l  to  tiie  subject  of  the  ])rcser\'ation 
ol  timbei".      It  was,  in  constMiuciice,  arranged  tliat  la  igcr  stock's 
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of  timber  should  be  kept  in  the  dockyards,  and  that  line-of- 
battle  ships  should  stand  in  frame  for  at  least  a  year,  in  order 
to  season  before  the  planking  was  put  on.  Similarly,  frigates 
were  to  stand  in  frame  for  at  least  six  months,  and  all  thick 
stuff  and  planking  was  to  be  sawn  out  a  year  before  it  was  used 
and  stacked,  with  battens  between  the  planks,  so  as  to  allow 
of  the  free  circulation  of  tlie  air.  Similar  regulations  wereput  in 
force  for  the  beam  pieces,  knees,  and  other  portions  of  the  ships. 

Much  trouble  was  caused  by  the  injurious  effects  of  bilge- 
water  and  foul  air  in  the  holds  of  ships,  and  various  remedies 
were  devised  from  time  to  time.  In  1715  structural  improve- 
ments were  devised  to  allow  of  the  bilge- water  flowing  more 
freely  t(j  the  j)umps,  and  trunks  were  htted  to  the  lower 
decks  to  convey  air  to  the  holds.  In  17 19  it  was  proposed 
that  the  holds  of  ships  should  have  several  feet  of  water  run 
into  them  in  the  early  spring  in  order  to  cool  them,  and  that 
it  should  not  be  pumped  out  till  August  :  but  this  remedy 
was  never  extensively  practised.  In  1733  Dr.  S.  Hales 
proposed  a  system  of  ventilatic^n  by  means  of  windmills  and 
hand-pumps,  which  produced  excellent  results.  It  was  noticed 
that  the  accumulation  of  carbonic  acid  gas  and  foul  damp 
air  in  the  holds,  not  only  set  up  rapitl  decay  in  the  ship,  but 
also  most  injuriously  affected  the  health  of  the  crews.  Dr. 
i  lales"  svstcm  was  em];)loyecl  in  the  /  V/'/u-t'  from  1733  till  1798, 
and  it  was  considered  that  the  durability  of  this  \cssel  had 
Ix'cn  greath' increased.  It  was  also  reported  bv  Lord  Halifax 
th;il  llic  inortality  on  the  non-xcntilated  shii)s  on  the  coast  of 
.\o\'a  Scotia  was  twelve  times  as  great  as  on  those  \"essels 
which   were  littt'd  with   Dr.   Hales'  apj)liances. 

There  aie  not  mruu'  iccoids  in  (existence  of  tlie  merchant- 
\'('ssels  oj'  this  pMdod.  ]■  ig.  3_|  is  a  re])r(^sentation  of  an  arniedi 
I'.ast  Indiauian  which  \\'as  launched  at  ]')lackwall  in  17s-.  Her 
length  of  keel  was  ioSfl.</in.:   brcatlth,  31  ft.:   antl   burtluni, 
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668  tons.  She  was  named  the  Falmouth,  and  was  constructed 
by  the  famous  shipbuilder,  John  Perry,  of  Blackwall  Yard. 
She  was  commenced  ahnost  exactly  two  years  before  the 
date  of  her  launch.     Like  all  her  class,  she  was  heavily  armed. 

At  the  close  of  the  war  against  France  and  Spain,  which 
lasted  from  1744  to  1748,  great  complaints  were  made  of  the 
weakness  of  our  warships  at  sea.  It  was  also  found  that  the 
establishment  of  1719  had  not  been  adhered  to,  and  the 
dimensions  of  ships  were  not  fixed  in  accordance  with  an} 
particular  standard.  The  first  defect  was  remedied  by  the 
placing  of  as  many  standards  of  wood,  or  iron,  on  the  different 
decks  as  could  be  conveniently  arranged,  so  as  not  to  interfere 
with  the  guns,  and  by  the  use  of  larger  bolts  than  had  hitherto 
been  employed,  as  high  up  as  possible  in  the  throats  of  the 
hanging  knees.  Also  the  beams  of  the  quarter-deck  and 
round-house  were  supported  with  lodging-knees,  and  in  some 
instances  with  hanging  knees  of  wood,  or  iron.  Various  other 
pieces,  such  as  the  stem,  were  also  strengthened  and  the 
weiglits  of  the  taffrails  and  quarter-pieces  were  reduced. 
The  advice  of  the  master  shi])wrights  of  the  various  dockyards 
was  sought,  in  order  to  fix  a  new  establishment  of  dimensions, 
but  great  difficulties  were  found  in  introducing  the  much- 
needed  reforms,  and  for  some  time  afterwards  tlie  ships  of  the 
I')ritish  Xa\'y  were  at  a  disadvantage  witli  those  of  foreign 
countries  by  reason  of  their  contracted  dimensions  and  inferior 
forms. 

The  capture,  with  great  dilTicuIty.  of  a  Si^anish  ship  of 
se\-enty  guns,  named  ihe  I 'riuccssa,  in  i'j.\o.  l)v  three  l)ritisli 
men-of-war  of  ec^ual  rating,  but  far  inferior  dimensions,  was 
one  of  the  events  tlial  first  opened  the  eyes  of  the  Admiralt\- 
to  the  defects  of  their  \-esscls.  'fhe  lirst  attempt  towards  in- 
troducing a  bettei'  ty])e  of  ship  was  made  in  i  74(>,  wlicn  the 
h'oyal  nco]'!yi\  famous  for  her  size,  her  sei"\-ices,  Ikm"  beautx"  aiul 
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143  ft.  5! 

in 

,.          IjSft. 

5'  ft-  ''i 

in 

21  ft.  6  in 

-047 

100 

750  mm 

misfortunes,  was  laid  down.  She  was  not  laundied  till  ij.s*^' 
The  following  were  her  principal  dimensions:  — 

Length  of  keel  for  tonnnj^'^ 

I-ongtli  of  gun-deck 

Extreme  breadth 

Depth  of  liold 

Tonnage 

Number  of  u.^\n-^ 

Crew 

Fig.  55  is  an  illustration  of  this  ship.  She  rendered  great  ser- 
vices to  the  country  ■  under  the  orders  of  .\dmiral  Lord 
Hawke,  especially  in  the  memorable  defeat  of  the  Frencli 
Xavy  off  the  island  of  I')elle-isle  in  1759.  She  was  lost 
at  Spithead  in  1782,  when  being  inclined  in  order  to 
have  some  repairs  to  her  bottom  executed.  She  cap- 
sized, and  went  under,  900  men,  women,  and  children  being 
drowMied  in  her. 

The  Royal  (icorge  was  followed  by  several  others  of  various 
rates  and  improved  dimensions,  notably  by  the  lUenhcim  (90) 
and  the  Princess  Amelia  (80).  The  latter  was  one  of  the  most 
famous  ships  of  her  day,  and  was  constantly  em[)loyed  as  long 
as  she  continued  fit  for  service.  In  1747  a  French  ship  of 
seventy-four  guns  named  the  Invincible  was  captured,  and 
was  found  to  be  such  an  excellent  vessel  that  her  dimensions 
were  adopted  for  the  fluinderei',  laid  down  about  175S.  One 
of  the  most  interesting  models  in  the  Museum  is  that  of  the 
Triinnph  (74),  also  built  on  tlie  lines  of  the  luvincihlc  in  17O4. 
11  r  length  of  gun-docks  was  171  ft.  5  in.  :  breadth,  4^  ft.  w  in.  : 
depth  of  hold,  21  ft.  3  in. 

In  the  following  year  was  built  the  \'icii>ry,  100  guns, 
famous  as  Xelson's  flagship  at  Trafalgar,  and  still  alloat  in 
Portsmouth  Harbour.  1  lor  tlimonsions  are:  length  of  gun- 
deck,  i8r.  ft.;  breadth,  52  ft.;  depth  of  hold,  Ji  ft.  '■  in.: 
tonnage,  2,1^12. 
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The  following  table  gives  the  dimensions  of  typical  ships  of 
war  constructed  about  the  middle  of  the  eighteenth  century  :  — 

Number  of  ,^,         ,  90  '  80  ,  74  64  I  50 


I.ennth  of  gun-  ! 

ileck  ..  ..  178  ft.  176  ft.  1  in.         165  ft.  171  ft.  3  in.      159  ft.  4  in.        146  ft. 

Length  of  koel 

for  tonnage..      143  ft.  6  in.     14_' ft.  7  in.         133  ft.         13h  ft.  8  in.     130  ft.  9i  in.'120  ft.  8.i  in. 
ICxtrenie  1 

breadth        ..      51ft.  9i  in.     49  ft.  1  in.       47  ft.  3  in.      19  ft.  9  in.      44  ft.  6^  in.  I  40  ft.  4i  in. 
Depth  of  hold        -'1  ft.  6  in.  21ft.  20  ft.       ,   21  ft.  3  in.      18  ft.  9,' in.  I   17  ft.  2  in. 

Tonnage  ..  2,017  1,827  1,580  1,825  1,380  I,(H6 


The  genuine  frigate — that  is  to  say,  a  large  cruiser,  of 
relatively  high  speed,  carrying  its  main  armament  on  one 
deck — w'as  introduced  into  the  Royal  Xavy  in  1741,  when  the 
Adventure  was  built.  She  carried  tliirty-two  guns  of  which 
twenty-two  were  12-pounders.  The  first  British  36-gun 
frigates  were  the  Brilliant  and  Pallas,  built  in  1757.  Their 
main  armament  also  consisted  of  12-pounders.  French  frigates 
of  tlie  same  date  were  of  larger  dimensions,  as  is  proved  by 
the  following  table  which  compares  the  principal  measurements 
of  the  Brilliaut  and  of  the  French  frigate  Aiirore: — 

. .  I-    I  •  Length  of  ,,        ,,,  Depth  of  -r  .  ^-         . 

Name  of  shii>.         ^„n-(ieck.  Breadth.  j_^'^]^|  Tonnage  Coniiilement. 

ft.     in.  ft.     in.  ft.    in. 

I'.rilliant    ..    ,        12S     4  35     8  12     4  718  240 

.\urorc       ..  1 41-     o  38     i<\  15     2  i):^>\         j  250 


In  the  year  1761  a  most  important  improvement  was  intro- 
duced, which  greatly  increased  the  usefulness  of  ships.  This 
was  the  discovery  of  the  value  of  copper  plates  as  a  material 
for  sheathing  their  bottoms.  Previously  to  this  period  lead 
was  the  metal  used  for  sheathing  purposes,  and  e\en  it  was 
orilv  employed  occasionally.  In  other  cases  the  bottoms  of 
vessels  wore  paid  o\'er  with  various  compositions,  the  majorit\' 
of  which  fouled  rapidlw  'i'he  first  \'essel  in  the  iia\\- that  was 
copper-sheathed  was  the  Ahirui.  a  j2-gun   frigate.      .\t  fir>t 
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the  use  of  copper  caused  serious  oxidation  of  the  iron  bolts 
employed  in  the  bottom  fastenings,  and  copper  bolts  were 
substituted  for  them. 

About  the  year  1788  the  dimensions  of  the  various  rates  were 
again  increased  in  order  to  keep  pace  with  the  improved 
French  and  Spanish  ships.  In  the  year  1780  the  38-gun 
frigate  founded  on  a  Frencli  model  was  introduced  into  the 
navy,  and  continued  to  be  much  used  throughout  the 
great  wars  at  the  close  of  tlie  eighteenth  and  the  commence- 
ment of  the  nineteenth  century.  The  hrst  British  frigate  of  this 
rating  was  the .V/nenvi,  which  measured  141  ft.  in  length  of  gun- 
deck  ;  38  ft.  10  in.  width  of  beam  ;  13  ft.  9  in.  depth  of  hold,  and 
940  tons — figures  which  were  evidently  based  on  those  of  the 
AiiroTC,  captured  in  1758  (see  p.  128).  In  1781  and  1782  two 
very  large  French  frigates  were  captured.  Their  names 
were  the  Avtois  and  Aigle,  and  they  exceeded  in  size  anything 
in  this  class  that  had  yet  been  built.  The  length  of  gun-deck 
measured  158  ft.  ;  width,  40  ft.  4  in. ;  depth  of  hold  13  ft. 
()  in, ;  tonnage,  1,132  ;  tliey  each  carried  42  guns  and  280  men. 

Again,  in  1790,  the  force  of  new  sliips  of  the  various  rates 
was  mucli  increased.  The  largest  line-of-battle  shii)  then 
built  was  the  Hil)evnia,  of  iio  guns.  She  was  the  first  of  her 
class  introduced  into  the  navy.  1  hu"  tlinicnsions  were  as 
follows  : — Length  on  gun-deck,  201  ft.  2  in.  ;  extreme  breadth, 
55  ft.  i  in.  ;  depth  of  hold,  22  ft.  4  in.  :  burthen  in  tons,  2,508. 
'i"h(^  armament  consisted  of  thirty  32-poimders  on  the  lower 
<leck,  thirtv  24-pounders  on  the  middle,  and  tliirt\-t\\  (^  iS- 
jjounders  on  the  upi)er  decks,  while  eighteen  12-pounders 
were  inoinited  on  the  forecastle  and  (jnartcr-deck-.  It  is  worthx" 
<")f  remark  that,  for  some  time  prexiousl}',  the  large  line-ol- 
battle  ships  c-arricd  42-ponnd(M"s  on  the  lower  deck',  but  it 
was  found  that  tlu^  32-i)otnulers  coukl  be  loadtnl  much  mort- 
<|uickl\-,  and  that  a  great  acKantage  arose   in  consecjnencc. 
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In  the  year  1792  the  first  40-gun  frigate,  the  Acasta,  was 
built.  This  type  of  vessel  was  intended  to  replace  the  old 
44-gun  two-decker.  The  Acasta  measured  150  ft.  on  deck  ; 
40  ft.  9 J  in.  extreme  breadth  ;  14  ft.  3  in.  depth  of  hold  : 
with  a  burthen  of  1,142  tons.  Her  armament  consisted 
of  thirty  i8-pounders  on  the  main  deck,  and  ten  9-pounder 
long  guns  on  quarter-deck  and  forecastle. 

During  the  wliole  of  our  naval  historv  down  to  compara- 
tively recent  times,  improvements  in  the  dimensions  and 
forms  of  our  ships  were  only  carried  out  after  they  had  been 
originally  adopted  by  the  French,  or  Spaniards,  or  more 
recently  by  the  i:)eople  of  the  United  States  of  America. 
Thus,  we  find  that,  shortly  after  war  had  been  declared  against 
the  French  Revolutionary  Government  in  1792,  Admiral 
Hood  took  possession  at  Toulon,  amongst  other  vessels,  of  a 
I'^rench  first-rate  called  the  Cojumcrce  de  Marseille,  which  was 
larger  and  mounted  more  guns  than  any  vessel  in  the  service 
of  Great  liritain.  Fig.  56  is  an  illustration  of  this  fine  man-of- 
war,  which  was  208  ft.  4  in.  long  on  the  lower  deck,  54  ft.  9^-  in. 
broad,  of  23  ft.  depth  of  hold,  and  of  2,747  tons  burthen.  As 
an  instance  of  the  progress  in  size,  as  related  to  armament, 
made  during  the  century,  we  may  compare  the  dimensions 
of  this  I'^-ench  iirst-ratc  with  those  of  the  Royal  Anne,  an 
iCngli'^h  lOO-gun  ship  built  in  1706.  Tlie  length  of  gun- 
(hx'k  of  the  latter  ship  was  171  ft.  ()  in.,  and  tonnage  i,8o(;, 
the  more  rec(Mit  \"essel  showintj,"  an  incr(\'ise  of  nearlx'  fiftx'  pei" 
cent,  in  tonnage;  for  an  increascnl  armament  of  tw(Mit\"  guns. 

As  further  (^\ainj)l(^s  of  the  na\"al  aix-hitecture  of  this  period, 
in  Figs,  ^yand  58  are  gix'tMi  \-i(>ws  ol  an  Fnglish  hrst-rat(M)r  the 
\c:i\-  I7')4,  and  in  Figs.  39  and  f)0  corn^sponding  views  of  a 
li(\'i\\-    Frriich   frigate  of  about   the   year    17^0. 

()iic  o|  lli(^  greatest  impro\-ciiients  niacU'  at  the  end  of  tlu' 
eighteenth    eentuiA'    was    the    raising    ol     the    lower    hattei\- 

I  2 


132 


ANCIENT  AND   MODERN  SHIPS. 


^    - 


MODERN   WOODEN  SAILING-SHIPS. 


133 


further  above  the  water,  so  as  to  enable  the  heavy  guns  to  be 
fought  in  all  weathers.  It  was  frequently  observed  that  the 
old  British  men-of-war  of  seventy-four  guns  when  engaging 
a  hostile  vessel  to  leeward  were,  on  account  of  the  crankness 
of  the  ship  and  the  lowness  of  the  battery,  obliged  to  keep  their 
lower  ports  closed  ;  whereas  the  French  ships,  which  were 
comparatively  stiff,  and  carried  their  lower  guns  well  above 
the  water,  were  enabled  to  fight  with  the  whole  of  their  battery 
in  all  weathers. 

Fore  ^odt/ 


^ 


Fig.  5.S.— British  tirst-rate.     1794. 

After  the  capture  of  the  Commerce  de  Marseille,  an  English 
first-rate,  named  the  Caledonia,  to  carry  120  guns,  was  ordered 
to  be  laid  down.  She  was  not,  however,  commenced  till  1805. 
I1(M-  dimensions  and  proportions  closely  approximated  to 
those  of  her  f'rench  prototvpe,  and  need  not,  therefore,  be 
more-  particiilarh'  referred  to.  She  was  the  first  120-gun  ship 
built    m   this  countrw 

In  U\c  Near  181 2  the  I'nited  States  declared  \\ar  against 
Circal  l')ritaiii.  The  struggle  was  memorable  for  several 
nawd  duels  hclwcHii  the  frigates  of  the  two  nations. 
\\'h(Mi  thc^  war  broke  out  the  I'niled  States  ])ossesscd 
some  frigates  of  unusual  dimensions  and  armament.  The 
iWitish    cruisers     were     (uiite    overmatched,    and     in     se\eral 
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instances  were  captured.  In  consequence  of  these  disasters 
a  new  and  improved  class  of  frigate  was  introduced  into  the 
Royal  Navy.  What  had  happened  in  the  case  of  the  frigates 
took  place  also  in  regard  to  the  sloops  employed  as  cruisers. 


Fig.  60.— Heavy  French  frit^ate  of  1780. 

They  were  completely  outmatched  by  the  American  vessels  of 
corresponding  class,  and  man)-  of  them  were  taken. 

In  1815,  on  the  conclusion  of  the  long  wars  with  France, 
there  was,  of  course,  a  marked  diminution  in  the  number  of 
ships  built  for  purposes  of  war.  The  Hmce,  of  120  guns 
(Fig.  T)! ),  is  given  as  an  illustration  of  alirst-rate  of  this  period. 

During  the  earlier  years  of  the  last  century  great  im- 
provements were  introduced  by  Sir  Robert  Seppings  and  others 
into  the  structural  arrangements  of  ships.  During  the  long 
wars  abundant  experience  had  been  gained  as  to  tlie  particular 
kinds  of  weakness  which  shijjs  cxhil)ited  when  exposed  to  the 
strains  jjroduced  by  waves.  It  had  been  felt  lor  man}'  years 
that  the  syst(Mii  of  building  \\as  \ery  defecti\e,  and  the  life 
of  a  m,'in-()f-war  was  conscciUfMUU'  short,  only  liftccn  yeais 
foi"  a  sliij)  built  of  Fnglisli  oa]<  in  the  Royal  dockyards,  and 
about  twche  years  for  similar  \essels  built  in  i)ri\ate  \ards. 
Aniougst  the  greatest  defects  was  the  absence  of  longitudinal 
sti'engtli  to  ena'ble  a  ship  to  resist  the  ellects  of  hogging  and 
sagging  strains   m   a   sea-way. 

When  a  sh  ip  at  sea  is  so  placed  that  th(^  ci'cst  ( )1  a  larg(>  wa\  e 
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is  passing  about  the  midship  section,  the  two  ends  may  happen 
to  1)6  in  the  hollows  between  the  waves,  and  in  this  case  are  to 
a  great  extent  unsupported  by  the  water,  and  consequently 
have  a  tendency  to  droop.  The  result  is  that  the  ship  tends 
to  arch  up  in  the  centre  like  a  hog's  back,  and  the  upper  decks 
are  put  into  a  state  of  tension,  while  the  bottom  of  the  vessel, 
on  the  contrary,  undergoes  compression.  The  strains  set  up  in 
this  way  are  called  hogging  strains.  When  the  position  of  the 
waves  is  exactly  reversed  so  that  the  two  ends  are  supported  b\- 
the  crests,  while  the  hollow  between  them  passes  under  the 
middle,  the  latter  part  of  the  ship  has  a  tendency  to  droop  or 
sag,  and  the  bottom  is  consequently  extended,  while  the  upper 
works  are  put  into  a  state  of  compression. 

It  will  be  noticed,  on  referring  to  the  illustration  of  the  Royal 
(k'nyge  (Fig.  ^^),  that  the  framework  of  ships  built  on  tlie  old 
system  consisted  of  a  series  of  transverse  ribs  which  were  con- 
nected together  in  the  longitudinal  direction  by  the  outside 
planking  and  by  the  ceiling.  As  there  was  no  filling  between 
the  ribs,  the  latter  tended  alternately  to  come  closer  together, 
or  recede  further  apart,  according  as  they  experienced  the 
inilucnce  of  hogging  or  sagging  stresses.  'I'lie  French  during 
the  eighteenth  century  had  at  various  times  proposed  methods 
of  overcoming  this  defect.  One  was  to  cross  the  ceiling  with 
obliciue  iron  riders,  .\notlier  was  to  lay  the  c-eiling  itself  and 
tli(>  outside  i)lanking  diagonallw  Sometimes  the  holds  were 
strengthened  with  vertical  and  sometimes  witli  diagonal 
riders,  but  none  of  these  plans  gave  lasting  satisfaction. 
The  moans  adopted  b\  Sir  Robert  Seppings  wereas  follows:  — 
l~irstl\',  the  spaces  between  the  frames  were  hlled  in  solitl 
with  tiiiil)er  ( I'ig.  f)ji.  hi  this  way  the  bottom  of  the  shi|)  was 
transfoiinecl  into  a  solid  mass  of  tinibei"  admirabl)'  adapted  to 
resist  working.  At  the  saiiu^  tinu-  the  customarx'  iiit(M"ior 
planking  Ix^low   the  orloj)  b(\'iins  was  omitted. 
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Secondly,  the  beams  were  connected  with  the  sides  of  the 
ship  by  means  of  thick  longitudinal  timbers  below  the  knees 
running  fore  and  aft,  called  shelf-pieces,  a,  a  (Fig.  63),  and 
similar  pieces  above  the  beams,  b,  b  (Fig.  63),  called  waterways. 
These  not  only  added  to  the  longitudinal  strength  of  the  ship, 


I"ii;.  ().).— Sir  Robert  Scppiiif^s'  s>stcin  of  constnictii)n. 

but  formtKl  also  very  convenient  features  in  the  ccMniection 
between  the  deck-beams  and  the  ship's  sides. 

Thirdly,  a  trussed  frame  was  laid  on  the  inside  of  the  trans- 
verse frames  in  the  hold  of  the  sliij,).  This  frame  consisted  ol 
diagonal  riders  makingan  angleof  about  45^  with  the  vertical, 
together  with  trusses  crossing  them,  and  longitudinal  pieces,  as 
shown  in  Fig.  (>2.  This  trussed  frame  was  hrndy  bolted 
through  tlic  transverse  frames  and  the  planking  of  the  ship. 

lourthly,  it  was  pro[)osed  to  la\'  the  decks  diagonall}'  ;  but 
this  system  does  not  a])i)car  to  have  ever  come  into  general 
use. 

It  should  h(M-c  be  mentioned  that  the  use  of  shelf-])iecos  and 
thi(  k  wal(M-ways  in  connection  with  the  cukIs  of  the  beams  was 
lust  adopted  b\-  the  I'rench   in  \-er\- small   \essels  :  also  the 
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svstem  of  fillings  between  the  frames  was  an  extension  of  a 
method  which  had  been  in  use  for  some  time,  for  it  was 
customary  to  fill  in  the  spaces  as  far  as  the  heads  of  the  floors, 
in  order  to  strengthen  the  ship's  bottom  against  the  shocks 
and  strains  due  to  grounding. 

Sir  Robert  Seppings  further  introduced   many  minor  im- 


FiG.  64. — Sir  Robert  Seppiiifjs'  system  of  construction.   . 

})rovements  into  the  details  of  tlie  construction  and  the  forms 
of  ships.  Amongst  these  nia\-  be  mentioned  the  method  of 
combining  the  frame-timbers.  Tiieold  method  of  sliaping  the 
heads  and  heels  of  these  timbers  and  of  combining  them  witli 
triangular  c-hocks  is  shown  on  the  left-hand  side  of  Vig.  (14. 
In  the  new  method  the  heads  and  heels  were  cut  scjuare,  and 
combined  with  circular  coaks,  as  shown  on  the  riglil-hand  sitle 
in   the  same  figure. 
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The  principal  alterations  in  the  forms  of  ships  introduced  by 
Sir  Robert  Seppings  were  connected  with  the  shapes  of  the  bow 
and  stern.  Hitherto  the  bow  was  cut  straight  across  at  the 
cathead,  so  as  to  form  a  vertical  wall  extending  down  to  the 
level  of  the  upper  deck  portsills,  and  formed  of  thin  boarding 
and  stanchions.  The  old  shape  of  the  bow  is  clearly  shown  in 
Figs.  52  and  =^=^.  The  disadvantage  of  this  arrangement  was 
that  it  exposed  the  ship  to  the  raking  fire  of  an  enemy.  The 
old  form  of  bow  was  also  deficient  in  structural  strength,  and 
was  liable  to  cause  leakage.  Sir  Robert  Seppings  carried  the 
rounding  of  the  bow  right  up  to  the  upper  deck,  and  made  it  as 
strong  as  any  other  part  of  the  ship  to  resist  either  shot  or 
stresses.  This  alteration  also  enabled  him  to  provide  for  firing 
several  guns  in  a  line  with  the  keel.  The  old  square  stern 
was  also  abolished  and  a  circular  one  introduced,  which 
enabled  a  more  powerful  battery  to  be  carried  aft. 

In  order  to  bring  up  the  account  of  British  sailing  line-of- 
battle  ships  to  the  period  when  they  were  superseded  bv  the 
adoption  of  steam-power  in  the  Royal  Xav\-,  we  give  illus- 
trations of  a  first-rate  launched  in  the  reign  of  \\'illiam  I\'., 
called  the  Waterloo  (Fig.  65),  of  120  guns,  and  of  the  (Jiiecn 
(Fig.  66),  of  no  guns:  the  latter  was  the  first  three-decker 
launched  in  the  reign  of  Oueen  \'ictoria.  A  comparison  of 
these  illustrations  with  those  representing  the  largest  men-of- 
war  in  the  time  of  the  Stuart  sovereigns,  will  do  more  than  any 
verbal  description  to  show  the  great  alterations  in  form  and 
size  which  had  taken  place  during  two  centuries.  The  Water- 
loo had  a  length,  on  deck  of  jo^  ft.  (•  in.,  extreme  breadth  of 
54  ft.  9  m.,  and  a  tonnage  of  .1,7 i>S  ;  while  the  (•orresi)onding 
dimensions  of  the  (Jiiccii  were  204  ft.  2'  in.,  53  ft.  j',  in.,  and 
5,1(14   tons. 

iJunng  tlie  epoch  covered  in  this  chapter  the  chronicles  of 
the  l')ritish   Mercantile  Marine  were  extremely  nieagi-e.      The 
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sea-borne  coninierce  of  the  country  li;ul  increnscMl  enorinoiish" 
since  the  time  of  the  Restoration.  It  had,  in  fact,  kei)t  pace 
with  the  (levc]o])nient  ol   the  Roxal  Xa\'}',  and,  in  })ro[iortion 
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as  the  naval  power  of  the  country  was  increased  so  was  her 
commerce  extended  and  her  Mercantile  Marine  increased.  In 
the  year  1801  the  total  amount  of  British  Mercantile  shipping 
was  about  1,726,000  tons  ;  in  181 1  it  had  increased  to  2,163,094 
tons,  and  in  1816  to  2,489,068  ;  while  in  1846  it  had  reached 
3,220,685  tons.  The  East  India  Company  w^as  by  far  the 
largest  mercantile  shipowner  and  ship-hirer  in  the  country. 
In  the  year  1772  the  Company  employed  33  ships  of  the 
aggregate  burthen  of  23,159  tons,  builders'  measurement. 
It  was  about  this  period  that  the  Company  commenced  the 
construction  of  a  larger  type  of  vessel  for  their  own  use. 
These  vessels  afterwards  became  famous  for  their  exploits, 
and  were  called  East  Indiamen.  Fig.  67  is  an  illustration  of 
one  of  them  named  the  Thames,  built  in  1819,  of  1,360  tons 
register.     She  carried  26  guns,  and  had  a  crew  of  130  men. 

East  Indiamen  were  designed  to  serve  simultaneously 
as  freight-carriers,  passenger-ships  and  men-of-war.  In  the 
latter  capacity  they  fought  many  important  actions  and  won 
many  victories.  Having  had  to  fill  so  many  purposes,  the\' 
were  naturally  expensive  ships  both  to  build  and  work.  Their 
crews  were  nearlv  four  times  as  numerous  as  would  be  required 
for  modern  merchant  sailing-ships  of  similar  size. 

At  the  close  of  the  great  wars  in  the  early  part  of  the  last  cen- 
tury conmiercial  pursuits  naturally  recei\"ed  a  strong  impetus. 
dreat  competition  arose,  not  onh"  between  individual  owners, 
but  also  between  the  shipowning  classes  in  various  countries, 
This  caused  considerable  attention  to  be  paid  to  the  improve- 
ment of  merchant-sliiiis.  The  objects  sought  to  be  attained 
were  great(M"  economv  in  the  worlcing  of  vessels  and  increased 
specil  combined  with  c\'irgo-carrying  ca])acitv.  The  tracli^ 
with  tlie  West  Indies  was  not  tli(>  subjtx-t  of  a  monopoK'  as 
that  with  {\\c  ]''.,'ist  had  been.  It  was  consequentlv  tlu^  subject 
oi    free   comijetitinn    amongst    shii)ownei's,    and    the    natural 
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result  ^vas  the  development  of  a  class  of  vessel  much  better 
adapted  to  purely  mercantile  operations  than  were  the  ships 
owned  or  chartered  by  the  East  India  Company.  Fig.  6  is  a  late 
example  of  a  West  Indiaman,  of  the  type  common  shortly  after 
the  commencement  of  the  nineteenth  century.  The  capacity 
for  cargo  of  ships  of  this  type  was  considerably  in  excess  of 
tlieir  nominal  tonnage,  whereas  in  the  case  of  the  East  India - 
men  the  reverse  was  the  case.  Also,  the  proportion  of  crew 
to  tonnage  was  one-half  (^f  what  was  found  necessary  in  the 
latter  type  of  vessel.  \Miile  possessing  the  above-named 
advantages,  the  West  Indiamen  were  good  boats  for  their 
time,  both  in  seagoing  qualities  and  in  speed. 

When  the  trade  with  the  East  was  thrown  open  an  impetus 
was  civen  to  the  construction  of  vessels  which  were  suitable 
for  carrying  freight  to  any  part  of  the  world.  These  boats  were 
known  as  "  Free  Traders."  An  illustration  of  one  of  them  is 
given  in  Fig.  69.  They  were  generally  from  330  to  700  tons 
register.  The  vessels  of  all  the  types  above  referred  to  were 
very  short,  rehatively,  being  rarely  more  than  four  beams  iii 
length. 

To  the  Americans  belongs  the  credit  of  having  clTecled  the 
greatest  imj^rovenients  m  mercantile  sailing-ships.  In  their 
celebrated  Baltimore  clij:)pers  they  increased  the  length  to  n\(^ 
;ind  even  six  times  the  beam,  and  thus  socmcd  greater  sharp- 
ness of  the  water-lines  antl  improved  speed  in  sailing.  At 
the  same  time,  in  order  to  reduce  the  cost  ot  working,  tliese 
\essels  were  lighlh' rigged  in  proportion  to  their  tonnage,  and 
mechanical  de\-i(^es,  sucli  as  c-ap^tans  and  w  incli(S,  were 
substituted,  wliei'e\"er  it  was  i)o>sibl(\  lor  manual  laboiu". 
The  crew,  int'luding  ollicers,  of  an  American  cli])i)er  ol'  1,4 so 
tiiiiN,   luiglish  n>casin"ement,   numbeicd  about   fortw 

T!ie.  i);irt  plax'ed  b\-  thi'  Americnns  in  the  c.'irr\'ing  trade  of 
tlieworkl   during   the   ])ei"io(l   hetweiMi   the  cl()s(>  of  the  gre;it 
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wars  and  llie  early  fifties  was  so  important  that  a  few  illus- 
trations of  the  types  of  vessels  tiiey  employed  will  he  interest- 
ing. Fig.  70  represents  an  American  cotton-ship,  which 
also  carried  passengers  on  the  route  between  Xew  York  and 
Havre  in  the  year  183:2.  In  form  she  was  full  and  blulT  :  in 
fact,  little  more  than  a  box   with   rounded   ends. 


Imi;.  (>').-  I'lce-trailc  l>:in|iu-. 

In  1840,  when  steamers  had  already  commenced  to  cross 
the  Atlantic,  a  much  faster  and  belter-shaped  t\pe  (^f  sailing- 
l)ackct  was  {)ut  upon  the  Xew  York-lIa\'re  route.  'Ihe^e 
\'csscls  were  of  from  800  to  1,000  tons.  ( )ne  of  them,  the 
Sir    Jnhii    I'vunklin,   is    shown    in    I'lg.   71.      Tlun'    olTcrrd    to 
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passengers  tlie  advantages  of  a  quick  passage,  excellent* 
seagoing  qualities,  and,  compared  with  tlie  cotton-ships,  most 
comfortable  quarters.  The  Americans  had  also  about  this 
time  admirable  sailing-packets  trading  witli  British  {)orts. 

In  the  early  hfties  the  doom  of  the  sailing-i)acket  on  coni- 
parativelv  sh(jrt  voyages,  such  as  that  between  New  "^'ork  and 
Western  European  ports,  had  been  alrcad\-  seahxl  ;  but,  for 
distant  countries,  such  as  China  and  Australia,  and  for  cargo 
carrying  purposes  in  many  trades,  the  sailing-ship  was  still  able 
to  hold  its  own.  Fig.  72  represents  an  .\merican  three-mastfd 
cli])per  called  the  Ocean  Herald,  built  in  the  year  1835.  She 
was  245  ft.  long,  43  ft.  in  beam,  and  of  2,133  tons.  1  ler  ratio 
of  length  to  breadth  was  3 '43  to   i. 

Fig.  73  is  an  illustration  of  the  Great  Republic,  which  was  one 
of  the  finest  of  tlie  American  clippers  owned  !)\  .Messrs.  A. 
Law  and  Co.,  of  Xew  York.  She  was  303  ft.  long,  33  ft.  beam, 
30  ft.  depth  of  hold,  and  of  3,400  tons.  She  was  the  first 
vessel  fitted  with  double  topsails.  Her  si)rea(l  of  can\as, 
without  counting  sta_\-sails,  amounted  to  about  4.300  square 
\"arcl>.  She  had  four  decks,  and  her  timber  structure  was 
strengthened  from  end  to  end  with  a  diagonal  lattice-work  of 
iron. 

The  sjjeed  attained  by  some  of  these  vessels  was  most 
reiriarkable.  In  1831,  \\\v  X ightini:;ah\  built  at  P<iil->ni(jutli, 
Xew  Hampshire,  in  a  raci^  from  Shanghai  to  Heal,  on  one 
occasion  ran  ^■^^^()  knots  in  twentx-foiu'  hours.  In  the  sanu^ 
year  the  I'lyiiig  Cluiid,  one  of  Donald  McKax's  American 
clippers,  ran  427  knots  in  twenty-fom'  hours  in  a  \o\age  from 
\e\\  ^'ork  to  San  Francisco.  This  jx'rformance  was  eclipsttl 
b\  that  of  another  \essel  belonging  to  the  same  owner,  the 
Sm'crcigii  <>l  the  Seas,  x\liich  on  one  occasion  averaged  over 
(  igliteen  miles  an  hour  for  twent_\-lour  consecuti\e  hdui^. 
This    vessel    had    <a    length    of    keel    of    2.-13    ft.,   4.}     ft.   (>    m. 
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beam,  and  25  ft.  6  in.  depth  of  hold.  She  was  of  2,421  tons 
register. 

English  sliipowners  were  very  slow  to  adopt  these  improve- 
ments, and  it  was  not  till  the  year  1850,  after  the  abf)lition 
of  tlie  navigation  laws,  that  our  countrymen  really  l)estirred 
themselves  to  produce  sailing-ships  which  should  ri\al  and 
oven  surpass  those  of  the  Americans.  The  legislation  in  ques- 
tion so  affected  the  prospects  of  Ik'itish  shipping,  that  nothing 
but  the  closest  attention  to  the  qualities  of  vessels  and  to 
oconomv  in  their  navigation  could  save  our  carrying  trade 
fi"om  tlu^  eff(x-ts  of  American  competition.  Mr.  Ric^hard 
Green,  of  the  ])lacl<\\all  Line,  was  the  first  English  shipbuildcr 
to  take  up  the  American  challenge.  In  \hc  year  if^50  he  laid 
<lown  the  clip[)cr  shif)  tlie  Lluillcui^cv.  About  the  same  time, 
Messrs.  Jardine,  Matheson,  and  Co.  ga\"C  an  order  to  an  Aber- 
<leen  (irm  of  shipbuilders,  Messrs.  Hall  and  C(x,  to  build  two 
sharp  ships  on  the  American  model,  l)ut  of  stronger  construc- 
tion, 'lliesc  vessels  were  named  the  Stnnioicdy  and  Chrysolite, 
and  \\  ere  the  first  of  the  celebrated  class  of  Aljcrtlecn  clipi)e!"s. 
They  were,  however,  onlv  about  half  the  dimensions  of  the 
larger  American  ships,  and  wei'c,  naturrdh".  no  match  for  them 
m  sailing  powers.  The  Cdiiiii^'onii,  built  h}'  the  same  lirnt. 
\\as  the  first  \essel  whic-h  ecjualled  the  Americans  in  speed, 
and,  being  (jf  a  stronger  build,  delix'ei'cd  her  cTirgo  in  bcttiM" 
condition,  and  consecjuentK'  was  preferred.  In  183b  the 
Lojul  nl  the  Ish's,  built  l)}'  Messi's.  Scott,  of  Ch-eencMT-.  bent  two 
of  the  fastest  American  clippiMS  in  a  race  to  this  country  fioiii 
China,  and  from  that  time  forward  liritish  merchant  ve^^eb 
uradualK'  regained  their  a>cendenc\'  in  a  trade  which  our 
ti'ansa tiantic  competitor^   had   almost   made   tlu  ir  own. 

It  was  not,  'howexcr,  h\  wooden  sailing-sh  i]is  that  the 
<"ai  r\  nig  tratle  ( if  Ci'eat  Ih'itam  was  destined  to  eclqise  that 
<>l    all    her    rixals.      1  )urimr  a    iJOi'tion    of   the   neriod   C(.)\ei((l 
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in  this  chapter,  two  revolutions — one  in  the  means  of  pro- 
pulsion, and  the  other  in  the  materials  of  construction  of 
vessels- — were  slowly  makin^^  their  influence  felt.  About 
twelve  vears  before  the  close  of  the  eigliteenth  century  the 
hrst  really  practical  experiment  was  made  on  Dalswinton  Loch, 
by  Messrs.  Miller  and  Symin<i^ton,  on  the  utilization  of  steam 
as  a  means  of  propulsion  for  vessels.  An  account  of  these  ex- 
periments, and  of  the  subsequent  application  and  development 
of  the  in\ention,  are  given  in  the  "  Handbook  on  Marine 
luif:,Mnes  and  ]k)ilers,"  and  need  not,  therefore,  be  here  referred 
to  at  greater  length. 

The  other  great  revolution  was  the  introduction  of  iron 
instead  of  wood  as  the  material  for  constructing  ships.  The 
history  of  that  achievement  forms  part  of  the  subject-matter 
of  Part  II.  During  the  first  half  of  the  nineteenth  century, 
good  I'.nglish  oak  had  been  becoming  scarcer  and  more  ex- 
jjensivc.  Shortly  after  the  Restoration  the  price  paid  for 
native-grown  oak  was  about  £2  i=)S.  a  load,  this  being  double 
its  value  in  the  reign  of  James  I.  The  great  consumption  at  the 
end  of  the  eighteenth  and  the  beginning  of  the  last  century  had 
so  diminished  the  supply,  that  in  1S13,  the  \ear  in  which  the 
great  Xai)oleonic  wars  terminated,  the  price  had  risen  to  £  7  js. 
a  load,  which  was,  i)robably,  the  highest  figure  e\"er  reached. 
In  18;,  ]  it  sank  to  £(y,  and  then  continued  to  rise  till,  in  1N30, 
it  had  reaclunl  £6  i8s.  per  load.  In  conse(]uence  of  the 
scarcitx'  of  fjighsh  oak  many  foreigii  timbers,  such  as  l)anzig 
and  It.'dian  o,'d<,  Italian  larch,  lir,  pitch  pine,  teak,  and  African 
timliors  were  tried  with  \arying  success.  In  America  tiinlter 
was  abundant  and  cheap,  and  thisAwis  one  of  the  causes  \\hich 
led  lo  the  (Wtraordinary  de\-elopmcnt  of  American  shijipiiig  in 
the  hi'^t  half  of  the  ninete(Mith  centurx',  and  it  i^  probabh-  that, 
but  to  I'  th(^  introduction  of  iron,  which  wasju'i  iduced  abundant  1\ 
and  ('hea])ly  in   this  countr_\\  tlu^   cai-iAing  traile  of  the  woild 
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would  have  passed  delinitely  into  the  liands  of  the  people  (•!' 
the  I'nited  States. 

Th(^  use  of  iion  and  steel  as  the  materials  for  construction 
have  (Miablcd  sailing  shi|)s  to  be  built  in  modern  times  of 
dimensions  which  could  not  have  been  thoui^dit  of  in  the 
olden  days.  These  lar^'e  \essels  ar(^  chiefly  em])loved  \n 
carrying  wheat  and  nitrate  of  soda  from  the  west  coast  of 
South  America.  TiKMr  structural  arrangements  do  not  differ 
greath"  from  those  of  iron  and  ste(d  steamers  which  arc 
described  in   Part  H. 
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Description'  oi-  a  Greek  P>ireme  of  Anorr  800  b.c. 

DtRiNd  the  year  i89()  the  British  Museum  acquired  a  new  vase  of 
the  Dipylon  class,  which  was  found  near  Thebes  in  Boeotia,  and  dates 
from  about  800  b.c.  On  one  side  of  the  vase  are  represented  chariots 
and  horses,  apparently  about  to  start  for  a  race.  On  the  other  side 
is  a  painting  of  a  complete  bireme,  which,  on  account  of  its  antiquity 
and  the  j^ieculiarities  of  its  structure,  is  of  extraordinary  interest.  The 
galley  in  question.  Fig.  74,  is  reproduced  from  an  illustration,  traced 
(Hrect  I'n  mi  the  vase,  and  published  in  the  "Journal  of  Hellenic  Studies," 
\ol.  xi\.  (iS<^9).  The  chief  peculiarity  of  the  construction  is  that  tlu> 
rowers  nif  seated  ui)on  a  two-storied  open  staging,  erected  ui)on  a  \-erv 
shrdlow  hull  and  extending  from  an  elevated  forecastle  to  an  equally 
raised  structiu-e  at  tlie  stern.  The  stage,  or  platform,  on  which  the 
lower  tier  of  oarsmen  is  seated,  is  supported  by  vertical  struts  rising 
out  <if  tlie  body  of  the  boat.  The  platform  for  tiie  upper  stage  is  also 
supported  b\-  vtTtical  struts,  which  rise,  not  from  the  boat  itself,  but 
from  an  intermediate  stage,  situated  between  the  two  tiers  of  rowers. 
In  th<-  absence  nf  a  plan  it  is  not  possilile  to  say  if  these  platforms  were 
lloired  (li'(  ks,  with  openings  cut  in  them,  whert;  necessary,  for  the  legs 
of  the  rowers;  or  if  they  wcie  simply  com;)Osetl  of  longitudinal  beams 
comiei'ti'd  bv  ciMssiiieces  which  served  as  seats,  or  benches.  1  he  latter 
arrangrment  rqijiears  to  be  the  more  probable.  There  are  twcnt\'  oars- 
men aside,  on  the  lower  tier,  and,  apparently,  nineteen  on  the  upjier. 
\o  .nttemjit  is  made  hv  the  artist  to  show  more  than  the  rowers  on  one 
sidi',  and,  to  avoid  cemfusion,  tiiosc  on  the  two  tiers  ha\e  their  oars  on 
till'  (ip|i,  iNite  sides  of  the  gallery,  and  only  one  of  the  l)lad(^s  of  the  far 
sidr  Is  shown.  'I'Jie  men  of  the  lower  tier  rest  tiieir  fi.^et  against  siqiports 
lix'^d  lo  th(>  vertical  struts  which  supjiort  their  id.itform,  while  those 
of  ilie  upp'-r  tier  rtst  theirs,  a])parently,  upon  the  intcM'mediati;  stage. 
The  \esst-l  is  provided  with  a  large  ami  ;i  small  ram,  nnd  is  steered  In 
means  of  two  large  paddles.  The  prow  ornament  resembles  a  snake. 
In   some  of   its   features,   notablv   in   the  shape  of    the  ram,   the  shallowness 
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of  the  hull,  and  the  height  and  number  of  the  stages,  this  galley  resem- 
bles the  Phnenician  boat  of  a  somewhat  later  date,  described  on  page  28. 
The  arrangement  of  the  rowers  is,  however,  totally  dilTercnt  in  the 
tw<j  cases,  those  in  the  Phoenician  vessel  being  all  housed  in  the  hull 
proper,  while  those  in  the  Greek  galley  are  all  placed  on  the  stages.  It 
Is  a  curious  coincidence  that  the  two  specimens  of  galleys  of  the  eightli 
and  seventh  centuries  B.C.,  of  which  we  possess  illustrations,  should 
both  be  provided  with  these  lofty  open  stages. 

This  (ireek  bireme,  with  its  shallow  hull  and  lofty,  open  super- 
■structure,  could  hardly  linve  been  a  seaworthy  vessel.  The  question 
arises.  What  purpose  could  it  have  been  intended  to  serve?  Tlie  rams, 
of  course,  suggest  war  ;  but  the  use  of  rams  appears  to  lia\e  been 
pretty  general,  even  in  small  Greek  rowing-boats,  and  has  survived 
into  our  own  day  in  the  Venetian  gondola.  The  late  Dr.  A.  S.  .Murray, 
keeper  of  the  Greek  and  Koman  antiquities  at  the  I'ritish  Museum, 
who  wrote  an  account  of  the  \ase  in  the  "  .lournal  of  Hellenic 
Studies,'"  is  of  opinion  that  both  the  subjects  on  this  \asc  represent 
processions,  or  races,  held  at  the  funeral  ceremonies  of  some  prominent 
citizen,  and  that,  in  fact,  all  the  subjects  on  Dipylon  vases  seem  to 
refer  to  deceased  persons.  He  points  out  tiiat  Virgil  mentions  in  the 
.Kncid  that  games,  held  in  honour  of  the  deceased,  commenced  with 
ii  race  of  ships,  and  that  he  could  hardly  have  done  tiiis  if  tlieie  were 
no  authority  for  tiie  practice.  The  large  figures  at  the  stern  ^ecm  to 
point  to  tlie  l)ireme  of  I'ig.  74  b(>ing  about  to  l)e  used  for  racing  purposes. 
I'he  man  who  is  going  to  step  on  board  is  in  the  act  of  talking  l(\'i\e 
of  a  woman,  wiio  Iiolds  ,-iwa\'  from  him  a  crown,  or  jirizc.  for  which  he 
mav  be  about  to  contend.  If  this  view  he  correct  \\'e  ha\(\  at  once, 
;in  explanation  of  the  \(M-y  peculiar  structure  of  this  l)irem(',  which,  wiili 
its  open  '^i(les  and  small  freeboard,  could  only  iia\-e  hovn  iuti.'iulfd  foi' 
u^e   in  siUDoth    water   and,   possibly,   for   racing   purposes. 

Tiiere  are  sincral  other  representations  of  Greek  galhn's,  or  of  frag- 
ments of  them  in  e\isteiici\  Nearly  all  ha\e  been  found  on  eighth- 
ieiitur\-  Dipylon  vases,  but,  hitherto,  no  other  specimen  has  lieen  found 
ill  which  all  the  rowiM's  are  seated  on  an  open  stage.  In  the  collceti.  ■;! 
'if  Dr.  Sturge  there  is  a  xase  of  this  period,  ornamented  with  a  paint- 
ing  of    a    biremt-,  whicii    is    as    rakish    and   elegant    in    appearaui-e   ,iv    Fig. 
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nnd  appear  to  be  working  their  oars  in  large  square  portholes,  while 
tlie  upper  row  are  seated  on  a  Hying  deck,  the  space  between  whicli 
and  the  gunwale  of  tiic  ludl  is  jiartly  closed  in  by  what  appear  to  be 
patches  of  awning  or  light  fencing.  The  porthcjles  above  referred 
to  are  in  fact  merely  open  inter\als  lietwcen  the  closed-in  spaces. 
Similar  lengths  of  fencing  may  be  seen  in  the  re[)resentation  of  a 
I'lurnician  galley  (E-'ig.   7,  p.   27). 

I'rom  the  al)ove  description  it  is  not  diOicult  to  see  how  the  galley, 
with  two  tiers  of  oars,  came  to  be  evolved  from  the  more  primiti\e 
imircme.  l~irst,  a  Hying  deck  was  added  for  the  accommodation  oi 
the  upper  tier  of  rowers.  It  formed  no  part  of  the  structure  of  the 
ship,  but  was  supported  on  the  latter  by  means  of  struts,  or  pillars. 
The  spaces  between  the  hull  and  the  Hying  deck  at  the  two  ends  (jf 
the  gallev  were  closed  in  by  a  raised  forecastle  and  poop.  These 
additions  were  necessary  in  order  to  keep  the  \esscl  dry,  and  attempts 
were  no  doubt  made  to  give  protection  to  the  remainder  of  the  sides 
by  means  of  the  patches  of  light  awning  mentioned  abo\e.  The  step 
from  this  to  carrying  the  structure  of  the  sides  uj)  tiodilv,  till  they 
met  the  upper  deck,  and  of  cutting  portholes  for  the  lower  tier  of 
oars,  woidd  not  be  a  long  one,  and  would  produce  the  type  of  bireme 
illustrated  on  p.  31   (I'ig.  ()). 
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Carthaginian        naval        expedition 

against  Greek  colonies,  30 
Caulking  of  ancient  galleys,  ^} 
Chain-pumps,  introduction  of,  lot 
Challenger,     first      English     clipper, 

153 

Charles  I.,  warships  of,  108 

Charles  11.,  warships  of,  114 

Classiiication  of  ships  in  time  of 
Henry  V.,  80 

Clipper,  American,  tlie  Gycat  Re- 
public, 1833. . 150 

, ,      the       <  Icean       Herald. 

183.5-I50 

-  ,  the  Caivngnrm,  133 
'  — ,  the  Lord  of  Ihe  Isles.  133 
tMippers,  Aberdeen,  133 
,     American,      speed>      attained 

by,  130 
,  Baltimore,  147 

"  ,  English,  133  et  seq. 
Columbus'  ships,  87  et  seq. 
Comineyee      de       Marseille,      frencli 

iirst-rate    of    1792,    particulars    of, 

Commerce   of   England    in    reign   of 

Henry  III.,  69 
-    — -in    reign    of    Edward    W'., 

Commonwealth,  naval  expendi- 
ture under,  114 

,  naval  wars  of,  i  u 

-,  warships  of,  1 14 

Competition  between  Great  Bri- 
tain and  the  I'nited  States  for 
the     world's    carrving     trade     in 

f<_)r  the  \\nrld  s  carrying 
trade,  jirobable  n-newai  of,  4 

Cunstant  M'arii-ick.  I''nglisli  frig.'ite, 
I G4G ..117 

Construction  rif  Cireek  and  Kimian 
galleys,  40 


Construction  of  \'iking  ship,  39 
—    of    wooden    battleships,     123, 

Copper-plating  ships  bottoms, 
introduction  of,  ij8 

Crews  of  English  ships,  end  of  the 
twelfth  century,  67 

,    early    fourteenth 

century,  73 

,   reign   of  Elizabeth,. 

98 

,  seventeenth  cen- 
tury, 117 

of  Greek  triremes,  42 

of  I^oman  quinqueremes,  ^4 

Cutters,  earliest  notice  of,  in 


D 


Danish   ship,  description   of  ancient, 

^3 
Decks,    use    of,    in     l',gyptian    ships, 
14,  20 

-  — , ,    in     Greek     galley>.     33, 

34.  43-  44-  157-  iC-o    .   . 

—  , ,    in     Fhamiciau     galleys, 

28 
DiT-el-lkihari.       maritime       records 

on  the  temple  of,  18 
Dimensions    of     .\mericaii    clippers, 

of  Athenian  docks,  41 
of  Columbus'  ship,  S9 

—  of    E,ast    Indiaman    of    1732.. 

'23 

(jf   i'.nglish   warshijis,    106,   iic, 

iifi,    117,    121,    i2ri,    128,    i2i),  131. 
142 

—  of  Greek  triremes,  41 

-  of  Italian  ships  built  f^r 
I'rance  in  tin-  thirteenth  cen- 
tury, 73 

—  of    sixteenth    crnturx    carrack. 
./. 

Dover  seal,  >liip  on,  72 

Drake  circumnavigates  globe.  9') 

1  )ronu)ns,  (17 

1-. 

I-.ast     Indi;i     Company,     c.-irly     \-o_\ - 

.'iges  of,   I,  .0.  nis 
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East     India    Company,     Elizabeth 

grants  charter  to,  ion 
■ ,   James     I.     grants 

charter  to,  108 

,  origin  of,  100 

in  1772.. 145 

East  Indiaman  of  1752.  .123,  124 
of    1819    (the     riunui's). 

I44>  145 
hclwavd    Bonavcnture,    Elizabetlian 

merchant-ship,  99,  100 
Edward  III.'s  fleet  in  1347.  .76 
Edward  III.,  naval  wars  of,  74 

,  ships  of,  76 

Edward  IV.,   English  ronimercc  in 

reign  of,  85 
Egypt,      favourable      situation      of, 

for   development   of   shipbuilding, 

7 
,    transport    of    granite     blocks 

down  \ile,  9,  14,  15 
I'.gyptian     barge     for     transporting 

obelisks  down  Nile,  22 

boat  of  the  third  dynasty,  i  j 

cf    the    fourth    dynastv, 

• i>f  the  sixtii  dynasty,  14 

—  -     l)oats    in    time    of    Herodotus. 

-4 

of    the    twclftli    dynasty, 

now  in  existence,  25 

maritime    expeditions    to    the 
land  of  Punt,  16,  18 

naval    expedition    against    the 

Shepherd  Kings,  18 

—  -    religion,    influence    of,    on    the 
development  of  shipbuilding,  7 

ships  used   in   Hatshepsu's  cx- 
jM'dition  to  Punt,  18 

—  warships  of  Ramses  111..  23 
lUizahcth     Jones,     Elizabetlian     war- 
ship, 98 

Elizal)ethan  fleet,  (jS,  102 

—  maritime  exj:)editions,  i^ij 
mercliant-ship])ing,  <;S,  i^c; 

I'.iiglish  clipi)ers,  153  ct  sn/. 

—  commerce     in     the     reign     of 
Henrv  III.,  <>q 

■      -  -       of  Edward  I\'.,  S3 

first-rate     of      '''37,     S'>:Yrci^n 
h/  the  Si-ds,  no 

of      I'i73.     /i-yw/     Chiirh'S, 

114,  1 1  r. 


English     first-rate    of     1706,     Royal 

Aline,  131 
of    1746,     Royal    Gcoyire, 

125, 127 

of  1790,  Hibeyina,  129 

of  1794.  .  131  et  scq. 

of  1805,  Caledonia,   123 

of  1 81 5,  Hoivc,  133 

,    time    of    William     I\'., 

Waterloo,  141,  142 

—  -      -     beginning     of     Oueen 
\'ictoria's  reign,  Queen,  142,  143 

—  -  fourth-rate,  end  of  the   seven- 
teenth century,  121 

mercantile  marine    in    time   of 
James  1.,  107 

— ill    first    half  of    the 

nineteenth  century,  142 
—      second-rate,      end      of      the 
seventeenth  century,  121 

shipbuilding,      excellence     of, 

in  time  of  Charles  I.,  in 

-  ships,    Sir    Walter     Raleigh's 
criticisms  on,  107 

warships      in      the     reign     of 

Henry  \\\.,  92 

of  Henrv  \'lll.,  93 

of  Elizabeth,  98 

of  James    1.,    104    el 

seq. 

of  Charles  1.,  no 

in    the    Commonwealth, 

114 
in    the    reign    of    Charles 

II.,  114,  117 

of  Anne,  121 

— —  of  George  11.,  128 

- —     - —   —       of    (leorge    III.,    129 

et  seq. 

-  of  William  IV.,  142 

-_ of  Victoria,  142 

~  -   -    '    ,     increase     of      size      of 

\arioiis  rates  in  1788.  .  129 

-  --       of    the     mitidle     of     the 
ei<rliteenth     eentur\',     defects      of. 


h'aluv'uth,    l•'.a'^t    Imbaman    e>\     17^2 

124.  123 
Meet   <.f  Richard  Cd'ur  de   I. ion    fo 

in\-a-.ion  uf  Palestine,  07 
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Fleet    of    Kchvard    III.   for    invasion 

of  France  in  1347. .76 
of   Henry   V.   for   invasion   of 

France,  82 
of       Queen       Elizabeth       to 

oppose  Armada,  98,  102 
Fleets     of     the     Saxon     Kings     of 

England,  56 
Forecastles,     developments    of,     72, 

73,  75,  80,  83,  85,  89,  95,  102 
Irrigate,      I'rench,      of      1780..  129, 

J31.  134.  135 

Frigates,  Bnlliant  and  Auyove,  of 
1757,  dimensions  of,  128 

,  introduction  of,  117,  128 

of  thirty-eight  guns,  intro- 
duced 1780. . 129 

of     forty     guns,     introduced 

1792.. 131 

,   superiority    of    American,    in 

1812. .133 

"  Free  Traders,"  147 

French  first-rate  of  1792,  particu- 
lars of,  131 

- —    frigates     of     1780..  129,     131, 

134'  135 
• naval    architects,   influence    of, 

118, 120 
power      under      Louis 

XIV.,  118 
Navy,  foundation  of,  79 

G 

Galleasses,  Spanish,  1588.  .97 

■ ,  Venetian,  end  of  the  six- 
teenth century,  103 

Galleon,  Venetian,  of  the  sixteenth 
century,  78 

Galley,  Archaic  Greek,  about  800 
B.C.,  157 

,  (jreek,  without  deck,  33 

of    eleven    banks,    alleged    to 

have  been  built  in  Cyprus,  35 

of   sixteen    banks,    brought    to 

Rome  by  /F.milius  Paulus,  3O 

,    Plurnician,    of     the    seventh 

century,  27 

,  Ptolemy  Philopater's,  criti- 
cism of  account  of,  45 

,    Venetian,    fif    the    fourteenth 

century,  77 

Cialleys,  ancient,  cnulking  of,  53 


Galleys,  ancient,  structural  ar- 
rangements of,  51  ct  seq. 

,  ,  timber  used  in  con- 
struction of,  50 

,    arrangement     of     rowers    in, 


43.  47 
— ,  Gr 


ireek  and  Roman,   details  of 

construction  of,  40  et  seq. 

>  Greek,  rams  of,  31,  52,  ^^^ 

,  Liburnian,  37 

,     many-banked,      arrangement 

of  oars  in,  47 
, ,    disused    after    Actium, 

37 
, ,    use    of,    by    Ptolemies, 

37 
, ,  use  of,  in  Greece,  33 

,    reasons    for    arrangement    of 

oars  in  banks,  42 

,  Roman,  use  of  lead  sheath- 
ing in-  53 

— — , ,  use  of  turrets  in,  34 

• , ,  used  against  Cartha- 
ginians, 36 

• ,  speeds  of,  48,  50 

,  use  of  decks  in,  28,  34,  36,  43, 

44,  157,  160 

,  use  of  sails  in,  43 

used  by  Ale.xandra   the  Great, 

35 
■ ,   \  enetian,    number    of    rowers 

to  oars  of,  47 
■ with   four  banks    of    oars,  use 

of,  by  Athenians,  35 
—  —  with    five  banks   of    oars,    use 

of,      by      Athenians      and     S\ra- 

cusans,  35 

See      also      Cniremrs,      Bikemes, 

Triremes,  OrixgriREMEs, 

Penteconters 
Genoese     ship     built      for      France, 

1268.. 73 
Great     Republic,     .\nierican    clipjier, 

.  '^'*53-  -130  . 
Greece,     ancient,     shipbuilding     in, 

28 

-,         favourable         geographical 
situation  of,  for  navigation,  28 
Greek    liireme    of    about    Soo    11. c., 

'.^7  . 

bireme  of  about  500  b.c,  31 

galley  without  deck,  },^ 

galleys,  rams  of,  31,  52,  -:,>, 
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Greek  merchant-ship    of   about    500 

B.C.,  38 

penteconters,  35 

triremes,  crews  of,  42 

,  details  of,  41 

unireme  of  about  500  n.c,  31 

Greeks    (ancient),  naval   expeditions 

of,  29 
Guns,    naval,    time  of    Henry  \'I!I., 

95 

See      also       Artillery,       X.vval 

Gins 


H 


the 


Hatshepsu's      expedition       to 

land  of  Punt,  18 
Henyy    Grace     a    Dieii,    warship    of 

Henry  VIII.,  93 
Henry  V.,  classihcation  of  ships  of, 

81 
,     fleet     of,     for      invasion      of 

France,  82 
,    naval    development    in    reign 

of,  80 
Henry  VI.,  ship  of  reign  of,  83 
Henry     VII.,      naval      development 

in  reign  of,  92 
Henry    \'III.,    naval    guns    in    time 

of,  9.5 

,  warships  of,  93 

Herodotus,  account  of  l-'gyptian 
boats  by,  24 

Hihevnia,  battleship  of  i7<)<),  par- 
ticulars of.   I2ij 

Hollandia,  Dutch  warship  of  ir)83 
.  .116 

f/oii't',    English    hrst-rate   of     1815.. 

I 

Invincible,    l'"rcncli    warshif)    of    1747 
Italian  lifteenth  century  shii),  7<) 


anies    1.    appoints  •C'onunission     to 
in(]uiri'  into  state  of  .\'avy,  104 

dcvriopnicnt      of      rnen-jiant 
shipping  under,  loS 

-  -  ,  warshi[is  of,  104  ct  ^cij 


L 

La  Blanche  Nef,  loss  of,  67 
Lancaster's      expedition      to      East 

Indies,  100 
La    Rochelle,    naval    battle    of,    in 

^372.. 77  ,    .       ^ 

Lead-sheathing,    use  of,    m    Roman 

galleys,  53 
Lepanto,  naval  battle  of,  103 
L'Espagnols-sur-Mer,     naval     battle 

of,  77 
Liburnian  galleys,  37 
Lord  of  the  Isles,   Greenock   clipper, 

Libyan  boats  in  ancient  Egypt,  9 

M 
Madre  de  Dius,  Portuguese   carrack, 

lOI 

Marie    la    Covdelicrc,    l''rench     war- 
ship, 1512..93    .  ,     ,,  . 

Maritime    expedition    round    Alrica 
sent  out  by  Xekau,  24 

_  to  land  of  Punt,  if',  18 

,  Elizabethan,  99 

See      also      Xav.vl      Expeuitions, 
Naval  Wars 

Masting     of     warships      in       Tudor 
period,  95 

Masts    of    ancient    I'.gyptian    boats, 

13 
Mediaeval  ships,  63  ct  scq. 
Mercantile  Marine  of   Great   Britain 

in    first    half    of     the    ninetet-nth 

century,  145 
Merchant      shipping,      develoinnent 

of,  under  James  I.,  loS 
,  foreign,   end    of   tlic   six- 
teenth century,  loi 
ships,  ancient,  38 

,  I'llizabethan,  9>),  100 

,    Greek,     of     about     500 

n.c,  38 

,  Roman,  38 

Minerva,       first       Engiisti        38-gun 

frigate,  129 
Museums,  teciinic.il,  value  of,  3 

X 

Xaval  battle  at  Lepanto,  103 
at  Sluys,  74 
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Naval     battle    of     La    Roclicllc    in 

1372. .77 
— —     of       L'Espagnols -sur- 

Mer,  77. 
■ off    South    I'orcland    in 

1217..70 
expedition,       Carthaginian, 

against  Greek  colonists,  30 

—  expeditions     oi     the     ancient 
Greeks,  29 

,  Persian,  against 

(ireeoe,  29 

expenditure  under  the  Com- 
monwealth, 114 

—  guns    in   time  of  Henry   Vlll., 

power  of    France  under   Louis 

XIV.,  118 
war    with    I'nited     States    in 

1812..133 

—   wars    of    the    Commonwealth, 

112 

of  Edward  111.,  74 

Navigation,  early  notions  of,  5 
Nekau's    attempt    to    make    a   Red 

Sea  and  Nile  canal,  23 

expedition  round  Africa,  24 

Noah's  ark,  account  of,  6. 
Norman  ships,  65 
Norseman,  ships  of,  58 

O 

Oars,   arrangement   of,  in   galleys  of 

many  banks,  47 
of   Greek    triremes,    length    of, 

+- 
of   ^'enetian    galleys,    number 

of  rowers  to,  47 
Obelisk,    transport    of.    to   Rimie    in 

50  A. I).,  39 
Obelisks,  size  and  weight  of,  21 

,  transport  of,  down  Nile,  21 

Ocean     Herald,     American      clipper, 

185.5.  .150 
Olaf   '1  ryggvesson,    large   ship    Ijuilt 

by,  67 
Overland    route     to    India,    closing 

of,  in  the  fifteenth  century,  92 

P 

Penteconters,  Greek,  ^5 
Persian    naval     exijcditions    against 
Cireece,  29 


Pett,  Phineas,  104,  no,  in,  114,  117 

Phoenician  galley  of  seventh  cen- 
tury, 28 

Phoenicians,  commerce  of,  26 

,  origin  of,  26 

Poole  seal,  ship  on,  74 

Portholes  of  warships  in  Tudor 
period,  95.  loi 

,  raismg  of  lower  deck,  at   end 

of  the  eighteenth  century,  131 

Portuguese,  discoveries  by,  in  the 
fifteenth  century,  84 

Prince  Royal,  warship  of  James  !., 
104  et  seq. 

Ptolemies,  use  of  many-banked 
galleys  by  the,  37 

Ptolemy  Philopater's  galley,  criti- 
cism of  account  of,  45 

Punt,  hrst  recorded  maritime  ex- 
pedition to  the  land  of,  16 

,  Queen  Hatshepsu's  expedi- 
tion to  the  land  of,  18 

Q 

Queen,    English     first-rate,    time    of 

Oueen  \'ictoria,  142 
Ouinqueremes,     Roman,     crews     of, 

,    use    of,     by     .\lexander     the 

Great,  35 

,  use  of,  by  Romans,  36,  44 

R 

Raleigh's     criticisms      on       English 

ships,  107 
Rams  of  Cireck  galleys,  31,  52,  53 
Ramses  IIL,  warships  of,  2}, 
Rci^ent,  warship  built  1490.  .92 
Renan,  Bernard,  1 18 
Richard  Coeur  de  Lion,  lleet  of.  67 
f^ichard  11.,  ship  of  reign  of,  80 
Rigging,     impro\'ements    introduced 

in  fourteenth  century,  78 
,   improvements  in,    end    of    tiie 

sixteenth  century,  loi 
Roman       galleys,       use       of       lead 

sheathing  in,  53 
,  use  of  turrets  in.  54 

—    ,    used     against     Cartha- 
ginians, 36,  44 

-  merchant  ships,  38 

-  naval  power,  origin  of,  36 
quinqueremes,  creus  of,  44 


INDEX. 


Royal    Anne,    English     first-rate    of 

1706. .131 
Royal   Charles,   warship    of    Charles 

II.,  114 
Royal  George,  particulars  of,  126 
Rudders,    first    use    of,    in    English 

ships,  74 


Sailcloth,  linen,  made  by  ancient 
Egyptians,  23 

Sailing-ships,  excellence  of  Ameri- 
can, in  the  middle  of  the 
nineteenth  century,  3,  147 

Sails,  early  use  of,  in  Egypt,  13 

,  papyrus   used    for,    by    ancient 

Egyptians,  2j 

,  use  of,  in  galleys,  43 

Sandefjord  ship,  description  of,  5S 

Sandwich  seal,  ship  on,  71 

Santa  Maria,  caravel  of  Columbus, 
88  et  seq. 

Saracen  ship  of  the  twelfth  cen- 
tury, 68 

Saxon    kings  of    F.ngland,   fleets    of, 

—  ships,  5f) 
Seppings,     Sir      Rtiliert.       inipru\-e- 

ments    introduced     by,    in    naval 

construction,  133  ct  sciy. 
Shelf-pieces,      introduction     of.      in 

shipbuilding,  139 
Ship,        descriptiiju        of        ancient 

]3anisli,  63 

,  descriptinn  of  X'iking.  39 

,  Genoese     built       for       f  ranee, 

I26«,.73 

,  Cireek  merchant,  3s 

,  Roman  merchant,  3S 

• — ,  Italian,    of    liflecntli     ccntuiA-, 

7') 

of  Columbus,  87  t't  scij. 

of  Edward  III.,  jf> 

—  of  reign  of  Richard  II.,  No 
of  Henry  \'I..  s -, 
on  DoNTr  seal,  ~2 
-  1  in  I'cKjle  seal,  74 
~  I  >n  Sandwirji  seal,  7  1 
,  Saracen,    of     the    twelfth    cen- 
tury, ()N 

.  Wnet  i.'in,     built      for     l"i  ance, 
I-f'N.  .7  ; 


167 
twelfth 
early 


Ship,     Venetian,     of     the 

century,  of  great  size,  68 
Ships,       classification        of, 

fifteenth  century,  81 
,      earliest      mention      of,      in 

history,  11 
,  Egyptian,    used    in    Hatshep- 

su's  expedition  to  Punt,  19 
,    English,    of    the    end   of    the 

fifteenth  century,  83 

,  mediaeval,  63  et  seq. 

,  Norman,  63 

of       the       fourteenth       and 

fifteenth        centuries,        imi>rove- 

ments  in,  79,  80 
of     the     fourteentli     century, 

crews  of,  74 

—  of  the  \orsenien,  38 

of  the  Saxons,  36 

of  the  Veneti,  ^^ 

of  \'asco  da  Gama,  91 

,  the  most  ancient  known,  4 

used  in    Trojan  cx])edition,  31 

See    also    Merch.wt-siiips,     Easi 

Indi.vmen,        Warsiui's,        West 

1  NT)  I  AM  EX 

Shipbuilding,    cost    of     timber    for, 

in  the  nineteenth  century,  135 
,      improvements         introduced 

by    Sir    Robert    Seppings    in,    i  53 

et  seq. 

in  ancient  (jreece,  28  d  seq. 

,  introduction  of  shelf-pieces  and 

waterways  in,  139 
Shipi.iing  statistics  of    the    jiriucipal 

maritime  powers,  i 
Sir       .Jnlni        l-'ranklin.        American 

'rransatlantic  sailing  -  packin, 

iS4o..,4S 
Sluys,  battle  of,  74 
S'dcil    R"\al.     1' rencli     \\ai>hii),    end 

of        the       seventeenth        centur\'. 

116 
Sovereii^n,      English     warship.      lime 

of  Henry  Xdr.,  ^2 
Siivereign    .</     ;/;t'    .Scv/.s-,     warslii])    of 

Charles  1.,  1 10 
Spanish  .\rinada,  account  of,  1^7 
Speeds        attained        by       .\inerican 

cliii|)ers,  13CJ 
-    -     of  galleys,  .jS.  30 
Square         buttocks.        abandonment 

ol.  in  i'. modish  warships,  i,  >(, 
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Steam       navigation,       introduction 

of.  155 
Stern    castles,   development    of,    72, 

73.  75.  79-  ?3'  89.  95'  102 

Stornoivay  and  Chrysolite,  first 
Aberdeen  clippers,  153 

Strains,  hogging  and  sagging,  on 
ships,  135 

Structural  arrangements  of  an- 
cient galleys,  51  et  seq. 

Stuart  kings,  fondness  of,  for 
Navy,  104,  108,  1 14 


T 


Thames,    East    Indiaman,  of    1819.  . 

Thetis,  West  Indiaman,  146,  147 

Timber  for  shipbuilding,  cost  of,  in 
the  nineteenth  century,  155 

,  superstitions   of   ancients 

regarding,  50 

■ for     warships,     methods      of 

treating  in  the  eighteenth  cen- 
tury, 122 

used      in      construction      of 

ancient  galleys,  50 

Topmasts,  introduction  of  striking, 
loi 

Trade's  Increase,  Jacobean  mer- 
chantman, 108 

Triremes,     first    use    of,    in     Greece, 

-9 

,  Cireek,  crews  of,  42 

, ,  dimensions  of,  3() 

, ,  length  of  oars,  of,  42 

See  also  Gai.ueys 
Triumph,  Elizabethan  warship,  q8 
Trojan    expedition,    ships    used    in, 

"  Tumble    home,      why    introduced, 

78 
1  urrcts,   use   of,  in    Roman   galleys, 

54 


Unireme,    Greek,  of  about  500  B.C., 
31.     See  fl/.<;o  G.\LLEYS 


Vasco  da  Gama,  ships,  of  91 

,  voyages  of,  84,  91 

Veneti,  ships  of.  55 

Venetian  galleasses,  end  of  the 
sixteenth  century,  103 

galleon  of  the  sixteenth  cen- 
tury, 78 

■  galley  of  the  fourteenth  cen- 
tury, 77  ' 

galleys,    number    of   rowers   to 

oars  of,  47 

ship,  built  for    France,   1268.. 

73 
twelfth      century      shij)       of 

great  size,  68 
V^enetians,      first       use      of      naval 

artillery  by,  77 

■ ,  skill  of,  in  shipbuilding,  6g 

Ventilation     of      warships,     middle 

of  the  eighteenth  century,  123 
\'iking  ship,  description  of,  59 

W 

\\'arshipsof  Ramses  111.,  23 

,   ventilation  of,   middle  of   the 

eighteenth  century,  123 
See      also       English      Warships, 
English         First-rates,         Fri- 
gates,   Fleets,    Galleys,   Ships, 
French  First-rates. 

Waterloo,  Ivnglish  first-rate,  time 
of  William  IV.,  141,  142 

Waterways,  introduction  of,  in 
shipbuilding,  139 

West  Indiaman,  the  Thetis,  14(1 


END   or   P.\RT   I. 
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